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THE WATT-HOUR METER. 
Our esteemed contemporary, the London Electrician, objects 
The descrip- 
tive participle is added here to distinguish this instrument 


‘o the use of the term “integrating wattmeter.” 


‘rom the true wattmeter, and its adoption has made it necessary 


0 speak of “indicating wattmeters” when one really means 


wattmeters.” Moreover, no new name was needed for the 
irst-named instrument which is really a “watt-hour meter.” 
he point is well taken. ‘“Watt-hour meter” is not only logical, 
hut is more concise than and, if 
adopted, there would be no need for the “indicating” now 
added to designate the true wattmeter. The designation “inte- 
grating wattmeter” is probably due to the fact that the watt- 
hour meters first put into service did not indicate directly in 
watt-hours, but required that their dial readings be multiplied 


by a constant to reduce them to this unit. 


“integrating wattmeter,” 


WIRELESS ON TRAINS. 

Wireless telegraphy seems to have entered upon a new stage, 
and, having taken to itself certain fields of usefulness, is now 
looking for new provinces to conquer. We commented recently 
upon its use in war, both on land and on sea, where it played 
important parts. We have also made note of its use in peace 
as a means of keeping ocean-going vessels informed of the doings 
of the world, and as a means of gathering and distributing 
weather reports from and to vessels. The latest reported use of 
wireless is as a means of communication between moving trains 
and the train despatcher’s office. Recently a train running on 
the Chicago & Alton Railroad from Chicago to St. Louis kept 
The trial 


was so successful that the railway officials announce their inten- 


in touch with the despatcher’s office by this means. 


tion of installing the system on their fast trains, and using 
it not only as an_ additional safeguard, but for transmitting 
commercial messages to and from passengers on the train. 

This use of wireless telegraphy was suggested some years 
ago. In fact, it was tried on one of the Canadian roads experi- 
mentally, with reported success. 
Chicago & Alton is, we believe, the first attempt to put it to 
The adaptation should not be difficult, although 
a moving train is not just the place one would select by prefer- 
The distance 


to be covered will not be great and reliability of service will 


However, its adoption by the 
regular use. 
ence for installing somewhat delicate apparatus. 


be the most important consideration. 





STEAM TURBINE PROGRESS. 

A subject of as great importance to the electric lighting 
station as the improvement of electric lamps is the development 
of the prime mover. So much has been written during the last 
year or two on the steam turbine that but little remains to be 
said, except to chronicle its success and make note of its increas- 
ing use. At the recent convention of the National Electric Light 
Association the committee on the investigation of the steam tur- 
This report states 
that there are in operation now 224 turbines, with an aggregate 
output of 350,000 horse-power, in larger sized units in the 


bine reported in some detail on this subject. 


United States. The sizes included in this summation vary from 
300 kilowatts in output to 5,000 kilowatts. Of the 5,000-kilo- 
watt size, there are now ten units in service; of the 3,000-kilo- 
watt size, four; of the 2,000-kilowatt size, thirteen, and of the 
1,500-kilowatt size, there are eleven. One notices with interest 
that little Japan, although she has so many other pressing affairs 
upon her hands, still finds time to take up the latest prime 
mover, and has installed two of the 1,500-kilowatt size in the 
street railway power-house at Tokio. 

In addition to this interesting summary, the report discusses 
briefly recent improvements in turbine construction, and 


959 








960 


describes, also briefly, certain of the newer types of machine. 
Steam turbines of at least six different makes may now be pur- 
chased in this country. The importance of high vacuum for 
turbine work is discussed by the committee, and some valuable 
data are given covering the cost of operating the auxiliary appa- 
ratus. The experience of the Boston Edison Company has been 
that the auxiliaries use from 5.7 to 8.4 per cent of the water, the 
smaller figure applying, of course, to the heavier loads. These 
results were obtained with 5,000-kilowatt units. The Nashua 
Light, Heat and Power Company, with 500-kilowatt units, found 
that the auxiliaries used from 9.78 to 12.9 per cent of the total 
water. 

The report concludes with a test of a 1,000-kilowatt turbine 
of the Parsons type, built by the Westinghouse Machine Com- 
pany, Pittsburg, Pa., which has been in operation at the plant 
The 


The loads 


of the Hartford Electric Light Company, Hartford, Ct. 
test was made wnder normal operating conditions. 
on the turbine were at all times purely commercial, in the respect 
that the current generated was used for lighting and motor 
driving. The load was steady at the time of the test, as the 
station was operating in parallel with two water-power plants. 
The results show that, with an output of 1,546 kilowatts, the 
water per kilowatt-hour was 18.98 pounds. With a load of 1,047 
kilowatts, the consumption was 19.26 pounds of steam per 
kilowatt-hour. With a load of 735.8 kilowatts, the turbine con- 
sumed 20.68 pounds of steam per kilowatt-hour. During these 
tests the steam pressure varied from 135 to 138 pounds at the 
throttle. 
varied from 2.19 at the heaviest load to 1.21 at the lightest. 


The absolute pressure in the condenser, in inches, 


The steam during this test was superheated approximately 100 
degrees. This is a very creditable performance for a machine of 


this size, running under every-day conditions. 





THE NATIONAL ELECTRIC LIGHT ASSOCIATION. 

As had been expected, the business session of the conven- 
tion of the National Electric Light Association, which was 
held at Denver, June 6, 7 and 8, was undoubtedly one of the 
most suecessful in the history of this important and influen- 
tial body. Certain of the papers presented were of particular 
interest, and several exceedingly important reports were made 
by committees of the association. The presidential address is 
always looked forward to with pleasure, as the members have 
come to expect this to contain a statement of the general light- 
ing situation and useful hints for promoting the interests in 
which all the members are most concerned. -President Davis 
did not disappoint his fellow members, as he took up several 
vexatious questions and made recommendations which, it is 
to be hoped, will assist in improving the lighting situation. 

No doubt that part of the presidential address which is of 
most general interest is that which refers to the relation between 
electric lighting companies and the public. President Davis 
said that the association should not be passive when laws which 
affect it vitally are being passed, but that it should make such 
suggestions as would lead to reasonable laws. Another source 


of trouble is the non-uniformity of the laws passed by the 
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various states for regulating public service corporations. The 
stability of the industry can not help but suffer if one state 
passes severe restrictive laws, while its neighbor will grant per- 
petual franchises without any restrictions. 

Closely connected with this question of government regu- 
lation is that of municipal ownership, which has been agitated 
so vigorously of late. To meet this agitation, it was suggested 
that the central station should not be satisfied to meet merely 
the requirements of its franchises but should go as far beyond 
as possible. It should serve the public so well and at such 
reasonable rates that no agitation, whether started for political 
or personal ends, would receive the support of the public. As 
the argument for a municipal plant is based upon a reduc- 
tion in cost, the association should be prepared to prove that 
municipal plants do not effect the desired change. Unfortu- 
nately for the electric light company, it is not easy to convince 
the public that municipal plants are not cheap. It is easy for 
such a plant to make a satisfactory showing on paper. An item 
may be omitted, or due allowance not be made for the depre- 
ciation of the plant, or the figures juggled in various ways. 
The public, although it pays the bills in the end, does not see 
them, and has no idea how much it is paying for the lighting. 
A large part of the public, no doubt, believes that when an 
electric plant is installed it is done once for all, and that it 
will last for a generation at least. But an electric lighting 
plant is no more immortal than any other manufacturing esial- 
lishment. . Indeed, a generation in electrical machinery is prob- 
ably shorter than that of any other class, and this is due, not 
to the poor quality of the machines themselves, but to the 
improvements which are constantly being made. It is unfortu- 
nate that the League of American Municipalities did not accept 
the offer made repeatedly by the National Electric Light Asso- 
ciation, to join in a thorough and impartial investigation of 
the results of municipal plants. The difficulty would, of course, 
be to determine accurately the cost of running a municipal 
plant. There would be no difficulty in determining the cost 
of lighting when supplied by private plants, since they cowl: 
simply point to the rates which they are charging. 

Another suggestion in President Davis’s address is of some 
interest to the public, is that the members of the association 
should consider the advisability of consolidating the street rail- 
ways, the gas and electric companies in a given locality. Such 
a consolidation would serve to make the investment more stable, 
and should offer many possibilities of reducing the cost of all 
three services to the public. 

The marvelous development of the electric lighting industry 
since the invention of the incandescent lamp is one of the 
striking features of the industrial progress of the past quarter 
century. The development in the succeeding twenty-five years 
may be even more We perfecting new 
machinery and new lamps, which, if they fulfil but half of 
what is predicted of them, will carry the electric light forward 
by leaps and bounds. Yet the field for future improvements 
is so vast that no one should be much surprised by an announce- 
ment of some invention which would revolutionize the art if 


marvelous. are 


such an announcement should be made. 
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THE NEW LAMPS. 

A subject for discussion of particular interest at the recent 
convention of the National Electric Light Association was that 
of newer types of electric lamp. Recent years have been pro- 
ductive of a number of important advances in the art of pro- 
ducing light. The most important of these developments have 
naturally taken place in the electrical methods. Twelve years 
avo the introduction of the enclosed are lamp marked a great 
stride forward in that branch of electric lighting, but progress 
did not stop there, for efforts to increase the efficiency or to 
reduce the cost of caring for the are lamp have resulted in 
a number of new types. Bremer and Blondel have increased 
the luminous efficiency by adding other materials to the car- 
hon of the rods. Steinmetz increases the efficiency and at the 
same time secures a long life by replacing the two carbon 
electrodes by one of magnetite and one of copper. Cooper 
Hewitt, Aarons and Steinmetz have developed lamps in which 
the luminous effect is produced by the passage of an electric 


current through mercury vapor. Gumlich and Heraeus have 


sought to improve the quality of the mereury vapor lamp by 
using a cadmium amalgam in place of the pure mercury, thus 
securing the red cadmium rays. The trouble with Gumlich’s 
lamp was its short life. Heraeus, replacing glass with fused 
quartz, seems to have overcome this trouble, but his lamp 
D. McFarlan Moore 


has spent much time in perfecting the vacuum tube lamp. 


requires preheating before it can be lit. 


None of these lamps is suitable for all classes of illumination, 
but cach seems to have a field to which it can be applied most 
sticcessfully, 

The incandescent Jamp remained supreme in its field for 
many years, every attempt to substitute some other material 
The first 


development which seemed to threaten it seriously was that of 


for the carbon of which its filament is made failing. 


the Nernst lamp, but further work on this lamp shows that 
its qualities bring it rather into competition with the enclosed 
arc lamp. A valuable paper by: Mr. E. R. Roberts was read 
at the convention, discussing the present performance of the 
Nernst lamp, in which it was shown that the lamp is not as 
delicate as has been supposed, that it is not expensive to main- 
tain; and the care required may be compared to that necessary 
lor enclosed are lamps. 

Now another threat is made. Our German friends have 
substituted tantalum for carbon, and, judging from what must 
le considered reliable reports, the attack is serious. The report 
presented at the convention by Dr. Louis Bell shows that the 
lamps which he tested had a high efficiency and a satisfactory 
life. At a little over two watts per candle, twenty-candle-power 
On 


a rating of two watts per candle average the lamps were good 


lamps ran 800 hours, thus giving 16,000 candle-hours. 
lor 600 hours, giving over 12,000 candle-hours. On a rating 
of 1,000 hours they gave nearly 19,000 candle-hours at a mean 
‘energy consumption of 2.15 watts per mean horizontal candle. 
Assuming that the price of the tantalum lamp is one dollar, 


its present price in Berlin, and that the price for power is 
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ten cents per kilowatt-hour, it would be cheaper for the cus- 
tomer to buy the tantalum lamps than to take the carbon lamps 
free. 

But the carbon lamp has, as well, been attacked from another 
quarter. The success of the Nernst lamp has led to the use of 
osmium in place of carbon, or, in one instance, to supplement 
the carbon filament of the ordinary incandescent lamp. It is 
not to be supposed that the incandescent lamp will give up 
weakly to these attacks. In fact, we are promised a paper on 
a new carbon filament at the coming convention of the Ameri- 
can Institute of Electrical Engineers. The battle is now on 
in earnest and which side will win none can say. Fortunately 
for all interested in electric lighting, the outcome will be bene- 
ficial in any case. 

It is interesting to notice that the carbon incandescent, lamp 
has, by right of priority, appropriated to itself the term “incan- 
descent,” and the newer lamps are designated by some other 
distinguishing term, such as “tantalum” or “osmium,” although 


both are incandescent lamps. 





AN UNIMPROVED OPPORTUNITY. 

Although electrical methods of pushing important work 
are steadily growing in favor among contractors charged with the 
responsibility of producing telling results at minimum cost of 
time, labor and material, one frequently comes across under- 
takings in which there seems to be little appreciation of the 
savings that might be effected through the adoption of elec- 
trical apparatus in place of the wasteful machinery of the past. 
A case in point is that of a large railroad terminal now under 
construction in a city where an ample supply of electricity is 
a matter of course. The vast area of ground covered by the 
contractors’ operations is marked by the presence of half-a- 
hundred uneconomical steam-eating donkey engines; the 
materials used are being painfully hauled over parts of the 
narrow-gauge trackage by horses; and there is no evidence 
of telephonic communication between the various executive 
shanties in different parts of the field. 

It would seem that electricity could be used with immense 
profit upon so important a work, replacing the steam-driven 
derricks by motor hoists, and establishing telephone connections 
between every important section of the ground. Temporary 
trolley lines could easily be erected for the haulage of materials 
with despatch and convenience, the current for the entire work 
being drawn from a near-by central station particularly suited 
to the encouragement of a large day load. Certainly the elec- 
tric locomotive has established a record in mining work which 
warrants its more extended use in a field at present so largely 
served by steam dummies and animal power. One can not 
escape the conclusion that an energetic effort on the part of 
the central station man and the railroad company’s electrical 
engineers would have been the means of saving some odd thou- 
sands of dollars in the total cost of the terminal construction. 
Cases no doubt arise where it is inexpedient to resort to elec- 
trical methods of prosecuting construction work, but in very 
large undertakings where central station power is near at hand 
it seems a misfortune not to seize upon every possible means 
of economically performing the tasks at hand. 
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The National Electric Light Association. 


The Twenty-eighth Convention, Held at Denver and Colorado Springs, Col.—Business Session from June 6 to June 8; 


HE recent convention of the National 
Electric Light Association was 
probably one of the most success- 

ful that has ever been held. Over 700 
delegates and visitors were in attendance, 
and in addition to the business sessions, 
an elaborate series of entertainments was 
provided. The proceedings at Denver on 
June 6, 7 and 8 were reported at length 
by telegraph from a staff correspondent in 
last week’s issue of the ELEcrricaAL RrE- 
view. This report included the presenta- 
tion of all the papers, discussion upon 
each, election of officers, and the complete 
text of the president’s address. 

As was announced last week, the officers 
for the year 1905-06 were elected as 
follows: 

President: W. H. Blood, Jr., Seattle, 
Wash. 

First vice-president: Arthur Williams, 
New York. 

Second vice-president: Dudley C. Far- 
rand, Newark, N. J. 

Three members of the executive com- 
mittee to serve three years: C. L. Edgar, 
Boston; John Martin, San Francisco; 
Frank W. Frueauff, Denver. 

The constitution and by-laws of the 
association call for the appointment of 
the secretary-treasurer by the executive 
committee. 

It was the sense of the nominating com- 
mittee, however, that W. C. L. Eglin, 
Philadelphia, should be appointed secre- 
tary-treasurer, and the convention recom- 
mended that Mr. Eglin be requested to 
accept the office. 


ENTERTAINMENT FEATURES OF THE 
DENVER-COLORADO SPRINGS 
CONVENTION. 


[Special Despatch to the ELecTRIcaL REVIEWw.] 


Cotorapo Sprines, Cou., JUNE 12— 
It is but simple justice to the Colorado 
members of the association to say that the 
entertainment provided was the most 
elaborate and sumptuous ever offered in 
the whole history of its career. From 
the time the special trains crossed the 
line into the state welcome was expressed 
in substantial ways. The universal senti- 
ment was that of appreciation for the 
care and attention given by the hotels, 
and the management of the Denver hotels 
went far beyond the ordinary civilities in 
efforts to give all the accommodations de- 
sired and to keep their service alert for 
the comfort of all. It was the puzzle for 
each to solve as to which of the attractions 


Entertainment from June 9 to June 11, Inclusive. 





to select, as the local committees of Denver 
and Colorado Springs offered so much 
that one could accept only a portion of 
the proffered hospitalities. In fact it is 
hard for the. phlegmatic easterner to 
understand the genuine and impulsive 
generosity which seems to grow best in the 
shade of the Rockies and to overcome the 
thought that an ulterior motive really does 
not lie beyond. And it’s high time, too, 
that some of us in other sections had these 
good examples. 

On Monday, preceding the first session, 
the evening was devoted to a reception in 
the drawing rooms of the Brown Palace 


a serenade was given in the Brown ro- 
tunda by the famous Denver Drum and 
Fife Corps. 

On Friday, June 9, almost the entire 
party journeyed to Colorado Springs on 
special trains over the Denver & Rio 
Grande Railroad. During Friday afternoon 
the guests, for the most part, enjoyed trips 
to points of interest about Colorado 
Springs, taking in Glen Eyrie, the Garden 
of the Gods, Cheyenne Cafion, and others 
inspected the power plants of the Colorado 
Springs Interurban Railway Company, 
the Colorado Springs Electric Company, 
the Curtis Company’s coal mines, the re- 





THE VISITING LADIES AT THE OVERLAND CLUB, DENVER, NaTIONAL ELECTRIC LIGHT 
ASSOCIATION CONVENTION, TUESDAY, JUNE 6, 


Hotel, which was followed by dancing and 
several supper parties. Tuesday after- 
noon a coaching party was arranged for 
the ladies at the Overland Club, and in 
the evening the visitors were entertained 
by a special performance at one of the 
attractive summer gardens in the suburbs 
of Denver. Wednesday morning the 
ladies were entertained by special trolley 
rides to the interesting points of Denver, 
and the gentlemen after the business ses- 
sion in the evening were entertained at 
a smoker, where athletic exhibitions were 
given, while the ladies were taken to the 
theatre. 

Thursday a number of excursions were 
enjoyed and during the afternoon many 
of the guests made the journey to Colo- 
rado Springs. For those who remained 


duction mills at Colorado City, and the 
hydroelectric plant of the Pike’s Peak 
Hydroelectric Company at Manitou. A 
number of the delegates also made thie 
trip to Pike’s Peak. 

On Friday evening all who desired were 
taken in special cars to the Broadmoor 
Casino where dancing and music were en- 
joyed. On Saturday a dance was given 
at the Antlers, Sunday and Monday thie 
entertainments and excursions were cou- 
tinued and on these days the outward 
bound trains began to take homeward the 
delighted visitors. S. H. G. 


PAPERS AND DISCUSSION. 
Among the many papers which were 
presented at the Denver meeting, those 
pertaining to our newest forms of illumi- 
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nants were particularly interesting. These, 
as well as the report from Messrs. Dow 
and Stewart, on “Present Methods of Pro- 
tection from Lightning and Other Static 
Disturbances,” elicited some valuable dis- 
cussion. Copious abstracts of these papers 
and the discussion follow : 

‘ITE TANTALUM INCANDESCENT LAMP. 

DR. LOUIS BELL. 

The writer was lucky enough to re- 
ceive through the courtesy of Mr. E. D. 
Adams ten twenty-five-Hefner, 110-volt 
tantalum lamps. These were, with the 
kind assistance of Professor Puffer, put 
through various tests, and in particular 
two of them were given a decay test with 
the rather startling results recently pub- 
lished in a joint paper. The upshot of 
the matter was that these two lamps, se- 
lected as being about the average of the 
lot in performance, gave a life of some 
850 hours before falling below eighty 
per cent of their initial candle-power, 
and were both burning at 16.6 candle- 
power at the end of 1,190 hours, al- 
though one of them had at some 
unknown time in the previous three 


days’ run broken a filament close 
to one of the spider arms and 
had automatically mended itself by 


the fall of the loose end across the other 
side of the same loop where it welded it- 
self firmly into place and went on burn- 
ing. 

These two lamps ran 800 hours of their 
life at a mean horizontal candle-power 
of twenty and at about 2.05 watts per 
candle, thus giving 16,000 candle-hours 
of useful life at this extremely high effi- 
ciency. On a rating of two watts per 
candle average the lamps were good for 
600 hours, giving over 12,000 candle- 
hours. On a rating of 1,000 hours they 
gave nearly 19,000 candle-hours at a 
mean energy consumption of, say, 2.15 
watts per mean horizontal candle. The 
circuit on which the run was made was 
on the average fully up to the rated 110 
volts, although the pressure varied some- 
what irregularly, perhaps a couple of 
volts on each side of this figure. 

The light of the tantalum lamp is, as 
might be expected from its high effi- 
cieney, rather whiter than that of an or- 

‘nary incandescent, being as white as 
‘ie Nernst lamp or the acetylene flame. 
''s distribution of light is in the present 
‘orm of filament rather less uniform 
than that of the common incandescent, 
being relatively more powerful in a hori- 
zontal zone and less powerful for points 
near the axis. The ratio of mean spheri- 


cal to mean horizontal candle-power, as 
found in Professor Kennelly’s investiga- 
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tion of the frosted lamps, proved to be 
0.73 and the writer’s figure from the clear 
lamps was substantially the same. The 
distribution, however, could very easily 
be improved, so that the spherical reduc- 
tion factor would not differ materially 
from the usual figures and the light at 
the top could be correspondingly in- 
creased. 

Since the tantalum filarnent has a low 
initial resistance (between fifty-five and 
sixty ohms) it jumps into incandescence 
with startling rapidity as compared with 
a carbon filament, but because of its pos- 
itive temperature coefficient it seems to 
be decidedly less sensitive to changes of 
voltage in its working condition. This 
is a useful property in certain respects. 
The fact, however, that the initial resist- 
ance of the tantalum is so low and its 
thermal inertia so small owing to its 
small mass and low specific heat, means 
rather violent heating up, which is prob- 
ably the cause of some doubts which have 
been expressed as to the endurance of 
these lamps upon alternating circuits. It 
is not difficult to imagine pretty severe 
strains upon the filament if it had time 
to cool down much between impulses. If 
such cooling could take place, for in- 
stance, on an ordinary alternating cir- 
cuit, the results might be serious. 

Some stroboscopic tests were therefore 
made at the last moment to determine 
whether at, say, twenty-five cycles there 
was a specially violent fluctuation of light 
from the tantalum lamp; in other words, 
to find out whether on a twenty-five-cycle 
current the filament had time to cool 
down materially. The result showed 
that the light fluctuation at this fre- 
quency was somewhat but not much more 
pronounced than in a carbon filament. 
The tantalum lamp behaved in fact about 
like a ten-candle-power carbon filament 
lamp. Even a seventy-five-candle-power 
carbon filament lamp, however, shows 
perceptible variation under this test. At 
sixty cycles the fluctuation while still 
perceptible was trivial both in the tan- 
talum and carbon lamps. It hardly 
seems probable that at sixty cycles the life 
of the tantalum would be enough im- 
paired to cause serious trouble, but the 
writer now has some lamps on alternating- 
current tests and proposes to pursue the 
enquiry. ; 

The tantalum filament seems_ to 
stretch and sag at first as if undergoing 
annealing and losing the set produced by 
drawing. Then it shows local bright 
spots which grow lumpy as if the ma- 
terial tended to flow a little from the 
heat, and with the increasing lumpiness 
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the filament draws up tight. At this 
stage it is rather fragile and would prob- 
ably break easily from vibration or 
shock. It seems likely that the final 
break comes just where one of the Jumps 
has reduced the cross-section of the wire 
beside it. The break in the lamp during 
test, already referred to, showed consid- 
erable attenuation of the loose end. 

The lamps as tested showed the follow- 
ing characteristics : 


Lamp. Watts. C.P. bet a per 

( 41.58 21.42 1.94 

138.61 20.90 1.84 

; 41.58 24.93 1.66 

Clear globes..... 1 41°58 91.55 1.98 
| ata 21.81 1.92 

41.91 22.59 1.85 

( 40.36 19.79 2.08 

40.04 A 2.15 

Frosted globes. . 4 pee bye ao 
40.48 19.27 2.09 


The mean result from the clear globes 
was 22.2 candle-power at 1.85 watts per 
candle-power, that from the frosted 
globes 19.08 candle-power at 2.1 watts 
per candle-power. 

It is interesting to note that the clear 
lamp gives just about one candle-power 
per inch of incandescent filament, which 
implies an intrinsic brilliancy of some- 
where about 500 candle-power per square 
inch of filament—a figure much higher 
than in the ordinary incandescent. 

As illuminants the lamps are certainly 
very excellent, but their introduction 
raises some most interesting questions for 
the central station operator. 

Putting aside all the petty questions 
that will be raised about the new lamps 
for commercial reasons, the broad fact 
remains that we are here dealing with a 
bona fide two-watt lamp having a life 
fairly comparable with the carbon fila- 
ment lamps now customarily in use. 
Moreover, it is a competitor of these 
socket by socket, and not as a substitute 
with: particular requirements as in the 
case of the Nernst lamp or the very small 
arcs. There is some doubt as to the life 
of the tantalum lamp when exposed to 
unusual vibrationj which may perhaps 
bar it in some special locations, but for 
the every-day work of the central station 
there is good reason to believe it gener- 
ally applicable. 

Its price can hardly be said to be fixed 
in this country, but abroad in Berlin it is 
about one dollar (M. 4), which will give 
at least a fair line on its commercial re- 
sults. On this basis and with current at 
ten cents per kilowatt-hour one finds 
taking the new lamp on its 600-hour 
rating that the cost of its 12,000 candle- 
hours, including the lamp, amounts to 
$3.40. The same number of candle-hours 
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from a lamp giving a mean efficiency of 
3.25 watts per candle would cost $3.90, 
exclusive of lamps; i e., the consumer 
afford to pay $1 for the 
lamp better than to take the old ones 
With current as low as five cents 
per kilowatt-hour, the user of tantalum 
lamps could only afford to pay seventy- 
five cents per lamp as against getting car- 
That means that a slid- 
ing scale of discounts for lamps according 


could new 


free. 


bon lamps free. 


to quantity could be made to catch the 
consumer at all prices ordinarily charged 
Does 
lamp will 


for current by central stations. 
this that the 


shortly be down and out? 


carbon 
Probably not, 


mean 


for there is no spur like competition to 
start up improvements, and there are 
some signs that carbon lamps may be im- 
proved make 
things interesting at least with current 
at the prices charged to very large con- 
remains to be 


enough in efficiency ‘to 


sumers. This, however, 
seen, and the thing which the central sta- 
tion man has to mect is the immediate 
probability of consumers putting upon 
their circuits lamps taking less than two- 
thirds the energy per candle-power of 
the best lamps now in use and thereby 
cutting down their bills enor- 
mously. Now, broadly, what shall be the 
attitude of the central station man_ to- 
this income-sealping innovation ? 
There are some managers who may be in- 


meter 


ward 


clined to put up a fight to discourage the 
user, either by raising pettifogging ob- 
trying to 
lamps by 


jections or by discriminate 


against two-watt readjusting 
discounts in various ingenious ways. The 
writer is very strongly of the opinion that 
such a policy is wrong and will cer- 
tainly lead to ultimate disaster in the 
form of municipal restrictions or regula- 
In the long run, 
opposition to improvements does not pay. 
If, on the other hand, the central station 
man hangs quietly on and gives the con- 
sumer the glad hand, the change will 
work to his ultimate benefit. In the first 


place, the tantalum lamps now made are 


tion of rates by law. 


of twenty-two candle-power instead of 
sixteen and the filament will hardly bear 
much reduction in The 
tendency therefore will be to use these 


cross-section. 


slightly more powerful lamps taking, say, 
forty-two watts instead of a trifle over 
fifty watts in the sixteen-candle-power 
carbon lamps. The actual loss in energy 
sold is likely therefore to be for the pres- 
ent quite a little less than the difference 
of efficiency would indicate. 

Besides this the attraction of cheaper 
light will certainly bring into line new 


consumers, so that the net result will 


ELECTRICAL REVIEW 


probably be an actual increase in sales 
of current, quite a little of it being among 
the smaller pay the 
higher rates. Such a change means upon 
the whole more lights connected per unit 
of capacity in transformers or feeders, 


consumers who 


and hence a slightly better utilization of 


material and improved load. In the case 
of stations with underground service, the 
change to two-watt lamps ought to bring 
with it increased earnings per unit of 
cable capacity. The fact is that improve- 
ments in the efficiency of utilization of 
electric energy help the business and it 
is both fruitless and inadvisable to op- 
pose them for any short-sighted notion of 
small temporary savings. 

[ have here said nothing regarding the 
inevitable competition 
lamps and the newcomer. 


between present 
In the first 
place, the merits of the final issue remain 
to be determined and in the second place 
competition in lamps is on the whole a 
good thing for the user of them, however 
it turns out. So far as the central sta- 
tion is concerned, it is a case of dog eat 
dog. 

The really important thing is that 
from now on the station manager will 
have to deal directly with the two-watt 
lamp proposition, for there is no disguis- 
ing the fact that it is here, and in a form 
which is quite unexpected. The appear- 
ance of tantalum lamps in‘quantity may 
he a little delayed in this country, but de- 
lay will improve them as in the case of 
every new product, and will serve to as- 
sure a better understanding of their truly 
remarkable properties and of the‘r possi- 
ble limitations. The 
certainly happened, for most engineers 


unexpected — has 


had long ago abandoned the idea of a 
lamp with a metallic filament. Only the 
discovery of a metal virtually new, and 
possessed of most sensational qualities, 
have brought about the present 
striking result. 

DISCUSSION. 

Artuur WrtitamMs—I am of the 
opinion that it makes very little differ- 
ence to the consumer whether he buys 
part of his light in current and part in 
lamps, or all in current, and that with 
this lamp remaining at the present high 
price, $1 in Germany and perhaps $1.50 
or $2 here, at present it will not be a 
serious competitor with the incandescent 
lamp as we now know it. As an illumi- 
nant it is certainly very interesting, and 
promises well for the future; but as there 
probably have not been more than 100 of 
these lamps in this country, and they have 
not been here long enough to be sub- 
jected to any kind of commercial tests 
I do not think it would he practicable to 
discuss the lamp in any commercial sense. 
I do not think, because of the high price 


could 
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at which the lamp is obtainable, that it 
will be immediately a competitor with 
the ordinary incandescent lamp, because a 
high lamp cost will offset the economy of 
the lamp, compared with the standard we 
now have. 

JouNn F. Gincurist—The bringing out 
of this lamp raises a question which has 
been in the minds of some of the central 
station men for some little time, and that 
is a question of selling electricity for jl- 
luminating purposes, particularly incan- 
descent lighting, on the lamp-hour hasis 
instead of on the kilowatt-hour basis, Tt 
can be readily seen that, should it scem 
wise to push this lamp hard, the first 
thing that the central station man is liable 
to consider if he is selling current on the 
kilowatt-hour basis, is that it is going to 
eut down his income and consequently, 
while he may agree with Mr. Martin, 
| Progress report] that it is unwise to at- 
tack anything which has merit, he may 
want to hold it back until he ean |uild 
up his business to meet it and not impair 
his income too much. In the legislative 
action which seems to have taken the 
form of a wave throughout the country, 
the talk seems to be entirely along the 
lines of the kilowatt-hour and it has oc- 
curred to me whether it is not a 
proposition for this association and the 
electric light men to try to guide that 
legislation along the basis of charging on 
a flat-hour basis so that any new lam) of 
this type can be put out by the central 
station men. 

A. C. Duntram—TI have experimented 
with the tantalum lamps, and I find that 
the tests given in this paper are practi- 
cally correct. They burn a long time after 
the filament breaks, and it has occurred 
to me that the history of the ‘osmium 
lamp is a curious history. They could 
not find osmium enough so as to make a 
large quantity of the lamps, and_ they 
adopted this system—putting the lamps 
on central stations and charging twenty 
cents a month rent. They pay the central 
station for the power consumed for the 
osmium lamp at the same rate as for the 
carbon lamp. They return the lamp and 
make it over into a new lamp, and the 
osmium lamp goes on indefinitely. There 
is small wastage.. I think we must find 
some way to get over the sudden drop, 
if it is sudden, on the tantalum lamp. 

Duptey C. Farranp—We have had iwo 
of the tantalum lamps. The first showed 
an efficiency of 1.99, which is better than 
that mentioned by Dr. Bell. That lamp, 
however, lasted only some twenty oid 
hours, a little over a day. The second 
lamp is still burning and showed an ctli- 
ciency of 1.68. I do not know how long 
it will: burn. The commercial efficiency 
is a matter which will have to be deter- 
mined. The theoretical efficiency amounts 
to very little. Mr. Gilchrist touched on 
the question of cutting down the revenue 
of the central station by using a high- 
efficiency lamp. My own opinion on that 
subject is that it is not going to work 


Wise 








June 17, 1905 


against the company’s interest a bit. 
very time you double your efficiency in 
the lamp, you double the plant’s capacity, 
und while the higher efficiency may tend to 
increase the distribution expense, the net 
result will all be in favor of the high-effi- 
ciency lamp. I am heartily in favor of it 
and only wish we could get them in suffi- 
cient quantity to supply our business to- 
day. It will not upset all your commercial 
calculations. Your business will increase 
upon the general announcement of this 
lamp coming into use faster than you can 
vet the lamps to put them into use. 

~ W. H. Garpiner, Jr.—As I remember 
the figures, the introduction of the tanta- 
lum lamp will show a loss of current con- 
sumption, owing to the size of the lamp, 
twenty-two candle-power over sixteen, of 
only about twenty per cent. The gain in 
individual candle-power per lamp, I think, 
will be a very advantageous thing, because 
the sixteen candle-power lamp was intro- 
duced at a time when other illuminants, 
for instance gas, was of a lower candle- 
power than at present, and before the 
extended introduction of incandescent gas 
lighting. Therefore, the unit of illumi- 
nation in the tantalum lamp shows up 
approximately on the same basis as its 
competitors. ‘To-day we have twenty-five- 
candle-power gas in a great many places, 
and we also have the incandescent gas 
lighting which is very much _ more 
brilliant. Consequently, if one lights a 
sixteen-candle-power lamp, it is very 
usual that one has to light two of them, 
in order to get’ the same illuminating 
effect. Therefore, I should say that we 
should welcome this increase in the size 
of the lamp, even if accompanied with a 
slight decrease in current output. That 
is only about twenty per cent. I will add, 
in this connection, that the gas industry 
had a very much larger decrease to face. 
They had formerly, with their gas at 
twenty-five candle-power, consumed five 
feet to the burner per the hour, but when 
the incandescent lamp came in the con- 
sumption went down to three feet, and 
the candle-power went up to fifty. That 
was a very much greater difference, a 
greater drop and some gas managers were 
not very quick to recognize the point, but 
I think it is now very generally accepted 
that it is to the advantage of the gas 
manager to use the incandescent gas 
mantle over the open flame, in spite of 
the shrinkage in consumption of forty or 
fifty per cent. I think we should welcome 
the tantalum lamp. 





THE NERNST LAMP—ITS PRESENT PER- 
FORMANCE AND COMMERCIAL STATUS. 
E. R. ROBERTS. 

The Nernst Lamp Company has com- 
pleted a series of photometric and life tests 
on standard Nernst lamps, and these tests 
are presented in this paper. The efficiency 
tests and average readings obtained from 
six, four, three and one-glower 220-volt 
lamps ranged from 472.7 to 23.9 for the 
six-glower lamp; from 314.3 to 18.1 for 
the four-glower lamp; from 200.6 to 15.6 
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for the three-glower lamp, and from 64.5 
to 2.9 for the one-glower lamp. The read- 
ings were taken every fifteen degrees from 
ninety degrees below the horizontal to 
The 
lamps were run on a sixty-cycle, 220-volt 


sixtv degrees above the horizontal. 


circuit, which was interrupted every three 
and one-half hours. The spherical dis- 
tribution of candle-power was taken at 
zero, twenty-five, 100, 200, ete., hours’ life, 
the lamps being allowed to operate on nor- 
mal voltage for forty-five minutes just 
before candle-power measurements were 
made. The maintenance of Nernst lamp 
systems was described, and was stated to 
be quite similar in its main features to 
the are maintenance system of the New 
York Hdison Company. The work of the 
the 
Nernst Lamp Company in the Pittsburg 
district was described, and the total cost 
the 
December, January and February, 1904- 
1905, was stated to be 9.56 cents. In de- 
scribing the application of the Nernst 
lamp, a brief history of the lighting in- 
dustry is given, taking up gas and electri- 


maintenance bureau operated — by 


per glower-month for months of 


. city, and describing the carbon filament 


and the Argand and incandescent types of 
gas burner. A description of the illum- 
ination of the art buildings of the St. 
Louis Exposition is also given. A_pre- 
diction is made of the future use of the 


Nernst lamp for street lighting. 
DISCUSSION. 


Artitr WiLttamMs—I would suggest 
that this is a subject upon which we 
should have the fullest discussion—the 
extent to which the Nernst lamps have 
been used by central station managers 
and the results of their use. Mr. Dun- 
ham, for example, has had a great deal 
of experience with these lamps in Hart- 
ford. We find that the lamp does not 
materially interfere with the field of in- 
candescent lighting or are lighting, but 
fills a gap between the two, a gap which 
would be filled, perchance, if we had a 
200-candle-power — incandescent — lamp. 
The light is of high quality, and wher- 
ever it has been used it seems to give 
entire satisfaction as regards the quality 
of the light. We find, however, that the 
field admits of the largest development 
with the three and six-glower lamp rather 
than with the single-glower lamp, whith 
competes more directly with the ordinary 
incandescent lamp of sixteen candles. 
The life is fairly satisfactory and the cost 
of renewal is slightly over one cent a 
kilowatt-hour and probably would not 
exceed one cent a_ kilowatt-hour were 
the lamps used to a _ larger extent. 
The growth, while rapid in one ‘sense, 
is slow in another. The income is sub- 


stantially $11 annually per eighty-eight- 
watt glower, which is about twice the 
average income of an incandescent lamp 
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of sixteen candle-power. Through the 
medium of the Nernst lamp we have se- 
cured the return of a large amount of 
business, large relatively for this small 
territory, which had left us and gone to 
the intensified gas burners. We feel, 
while we have had some experience cover- 
ing more than a year with the Nernst 
lamps, we should like to get the benefit 
of the-experience of the other companies 
with the same device. 

A. C. Dunnam—I have used the 
Nernst lamp for over three years, almost 
four years. We have 3,500 glowers, 
about half what they have in Pittsburg, 
although our population is not quite half 


the population of Pittsburg, being 
90,000. The lamp has filled a place and 


we do not see how we possibly could get 
along without it. As the displacer of 
gas arcs it is remarkable. If you put 
up a three-glower Nernst lamp in a place 
where they have had a gas arc, the gas 
arc immediately comes out and there is 
no question about it. I think that has 
led to the use of the lamp in our city 
very largely. I would say that we have 
one suburban town, within four miles of 
Hartford, in which we placed 248 !amps 
in the street, all single-glower lamps, and 
they have given great satisfaction. They 
started with about 140 and they have 
added to them every year until they now 
have 248. They have been running 
about three years—that is the original 
installation. We charge $18 for all-night 
service and we find it is a very good busi- 
ness. They take the place of the ordinary 
gas light used in such towns. 

I think the only thing which has re- 
tarded the progress of the Nernst lamp 
is the fact that the high price of the 
glower has led the users of the lamp to 
try to get the full life out of the glower. 
We have tested the life of the glower— 
the present glower is a very good one 
and the whole lamp has been greatly im- 
proved in the last year and a half—and 
we find that the life of the glower now 
is from 800 to 840 hours—if you put 
up ten lamps they will average about 840 
hours. We have one lamp which is now 
running that has been running for 1,700 
hours. But if you undertake to get the 
full life out of the glower you are almost 
sure to burn out the heater, because if the 
glower is burned out in the night, when 
it may not be noticed, the current goes 
on and burns out the heater. The heater 
is a very expensive affair; the list price is 


seventy-five cents. Of course, this cre- 
ates a. prejudice against the lamps. We 


put out a number of single-glower lamps 
in Hartford. They find uses in all kinds 
of places. We put them out on a card 
system, and do not let any lamp burn 
over 450 hours. Like all lamps the can- 
dle-power of the Nernst lamp, if it is 
a fifty-candle-power glower lamp, will 
burn for the first fifty hours at seventy- 
two candle-power, it then drops to sixty- 
two, and stays there for about 450 hours, 
so that you are giving not a fifty-candle- 


power’ lamp but a_ sixty-candle-power 
lamp. When it begins to drop below 
that it drops much more rapidly. Our 
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system is to give the best light we can, 
and we take them out and trim them 
when they reach a limit of 450 hours. If 
the glower in this country was sold at 
what you might call a fair commercial 
price, everybody would use them, but all 
stations can not face such a proposition 
as that. On the other side, the glower 
sells for 2.25 cents, and in addition to 
that they give something besides. Here 
the glower runs from seventeen to 
twenty cents. Of course, that price is 
made because originally there were great 
expenses involved in developing this 
glower. Those expenses have to a cer- 
tain extent been compensated for, and 
when the Nernst people get ready to put 
the price of the glower down to eight 
cents they will increase their sales very 
materially. 

REPORT ON PRESENT METHODS OF PROTEC- 

TION FROM LIGHTNING AND OTHER 
STATIC DISTURBANCES. 


ALEX DOW AND R. S. STEWART. 


This report is intended to be a brief 
of present practice, with notations 
thereon. It does not present any new 
theories or devices. 

Preliminary—Lightning arresters were 
built on a kind of “hit-or-miss” plan until 
Dr. Lodge showed that lightning dis- 
charges differed from static discharges in 
magnitude only, the same laws governing 
both. When this was recognized the 
manufacturing companies carried out 
exhaustive tests with static machines on 
various protective devices, and in this 
way developed protective apparatus that 
could not have been designed had it been 
requisite to make all tests on live lines 
during thunder-storms. 

After long tests with static machines 
had indicated the best general designs the 
apparatus was put into actual service in 
places where thunder-storms were un- 
usually severe. Many minor changes have 
been and are still being made, due largely 
to the changes in the kind of apparatus 
to be protected, but the main features of 
the standard arresters have not been 
changed in many years. 

Duty of Lightning Arresters—Trans- 
mission lines are occasionally subjected 
to excessive high-potential strains that 
would be injurious to generators, trans- 
formers or motors, and it is the function 
of a lightning arrester to protect the appa- 
ratus from such strains. These excessive 
strains are due to the following: 

First—Lightning: during a storm, if 
the potential difference between two clouds 


or between a cloud and tne earth becomes 
excessive a disruptive discharge occurs. 
This discharge is usually oscillatory, the 
frequency of the oscillations being very 
high. Induced currents are set up in all 
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surrounding conductors, even when they 
are several miles distant. 

Lines are seldom struck by a direct 
stroke of lightning, and when struck the 
damage is not necessarily serious, if the 
line is struck some distance from the 
station, for the line chokes back the dis- 
charge. Poles are split by the lightning 
traveling down them instead of following 
the line into the station. 

A good example of the action of a 
direct stroke was observed in Detroit some 
years ago. One of the street-lighting 
towers was struck in the daytime, when 
no current was on the lines, the lines 
being thoroughly grounded at the station 
a mile away. As the tower was of iron, 
the main portion of the discharge evi- 
dently traveled down this to earth. Two 
of the switches at the top of the tower 
were burned out, the current jumping 
from the tower to the line, the auxiliary 
cut-out in one of the lamps was raised 
and the contacts welded together, showing 
that a very large current had flowed 
through this contact. This current then 
traveled down the line wires to the base 
of the tower and jumped to the case 
of the switch at the bottom and from 
thence to earth. Current also traveled 
down all four guy lines, splintering all 
the guy stubs. To one of these stubs a 
guy line to a telephone pole was fastened. 
A portion of the current jumped to this 
line and from there to a trolley wire, 
puncturing the insulator on the hanger. 
Nowhere else on the line was there any 
evidence of damage. 

The damage sequent to a lightning dis- 
charge is in most instances the work of 
the induced currents set up in surround- 
ing or adjacent conductors. The poten- 
tial strain is usually from the line to 
earth, but may be (and frequently is) 
between the several wires of a circuit. 
This latter is more likely to be the case 
on lines in which the wires are strung 
some distance apart. 

Second—High-frequency waves set up 
by sudden changes of load or by reson- 
ance: these waves are similar to the in- 
duced currents from lightning, but the 
frequency is not so high, nor is the po- 
tential difference as great. The maxi- 
mum strain is almost always between the 
several wires of the circuit. 

Third—Statice charges: a line insulated 
from the earth may become charged to 
a high potential if the climatic conditions 
are favorable. A very dry atmosphere, 
hot-wind storms, sand storms and great 
variation in the altitude of the pole lines 
are some of the causes of static charges. 
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During severe sand storms the arresters 
may not be able to keep down the poten- 
tial of the line, although they may be dis- 
charging almost continuously. 

The best methods of protection are: 

First—Non-inductive high resistances 
connected from the circuit to the earth, 

Second—Lightning arresters. These 
should have enough resistance in series 
with them to prevent the discharges from 
becoming oscillatory. 

Third—Overhead ground wires, as de- 
scribed later. 

Essential features of protective appa- 
ratus : 

First—They should discharge at a po- 
tential slightly higher than that of the 
system. 

Second—The ordinary working of the 
system should not be affected by the dis- 
charge. ~ 

Third—The electric enefgy of the static 
disturbance should be dissipated as 
rapidly as possible. 

Fourth—The static waves should be 
prevented from developing high-potential 
difference in generators, transformers ani 
other apparatus. 

First condition: an ordinary spark-gap 
from the line to earth fulfils this 
perfectly. The gap can be set to break 
down at any voltage desired. A spark- 
gap is dispensed with altogether in some 
arresters, the line being connected to 
earth through a non-inductive resistance 
which is high as compared with the re- 
sistance of the rest of the circuit. 
Water jet and tank arresters are examples 
of this, 

Second condition: the gap once broken 
down, the line current will follow unless 
some means is adopted for preventing 
this. Inserting resistance in series with 
the gap, subdividing the gap into several 
smaller ones, making the metal cylinders 
between the gaps of some non-arcing 
material, increasing the size of these 
cylinders so as to present a large cooling 
surface for the are, and blowing out the 
arc by a magnet, are the methods adopted 
at present. 

The third condition is very hard to 
comply with, as static disturbances differ 
so much from one another. To protect 
from a direct stroke of lightning, as little 
resistance as possible should be in circuit. 
If, however, the line is charged with static 
electricity, oscillations will be set up in 
the line when the arrester discharges, un- 
less a certain amount of resistance is in 
the circuit. 

The fourth condition requires the use 
of choke. coils for disturbances due to 
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lightning, or combinations of choke coils 
and condensers for static waves due to 
short-circuits and other sudden changes of 
load. 

Description of the main parts of 
standard arresters—Alternating current. 
General Electric Arrester for 2,000 
Volts—Two one-thirty-second-inch  air- 
gaps are connected from line to earth in 
series with a non-inductive high resist- 
ance. Cylinders are large, to give a large 
cooling surface for the arc. The current 
is kept low by the high resistance used. 


For protection from stresses between the 
separate wires of line, half of the gaps 
are cut out by a bridge connecting the 


two cylinders which are midway between 
the line and earth. The arrester thus con- 
nected will have the same number of gaps 
between the lines as from the line to 
earth. For very high-voltage systems 
several arresters are connected in series. 
This arrester should protect very well 
from ordinary disturbances, but the high 
resistance does not permit of rapidly dissi- 
pating the large amount of energy in 
a lightning flash. 

\Vestinghouse Arrester for 2,000 volts 
—Six one-thirty-second-inch air-gaps are 
in series from line to earth. Cylinders 
are made of non-arcing metal. No re- 
sistance is used with this when connected 
io lines fed by 2,200-volt generators of 
moderate size. When a higher potential 
than 2,200 volts is used more gaps are 
used and a resistance is connected in 
series with the arrester to prevent an ex- 
cessive current from the generator flow- 
ing through the arrester. This. arrester 
protects from severe flashes very well, 
but as the length of air-gap is longer than 
in the General Electric arrester, a higher 
difference of potential is required to break 
down the gap. On discharging a line 
that has a static charge oscillating waves 
may be set up in the circuit, since no 
resistance is used. 

These two arresters show how differ- 
ently two companies will sometimes 
reason in designing apparatus for the 
same service, 

Westinghouse Low-Equivalent Arrester 
--This was designed some five years ago 
in order to cut down the number of gaps 
required in the standard arrester when 
used on very high-voltage circuits. It 
consists of a small number of gaps which 
should break down at a little above the 
line voltage. In series with these is a 
high resistance, and shunted across this 
resistance is a second set of gaps equal in 
number to the first set, In series with 
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the whole arrester is a small non-induc- 
tive resistance, to keep down the main 
current. Non-arcing metal is used for 
the cylinders. The operation is as fol- 
lows: if the potential of the circuit in- 
creases, the series gaps break down im- 
mediately. As the resistance of these gaps 
when broken down is small compared with 
the high resistance in series with them, 
practically full-potential strain is put on 
the gaps shunted across this resistance 
and they will break down. After the 
static discharge the are immediately dies 
out in the shunted gaps if the arrester is 
properly designed, and the high resistance 
cuts the current so low in the series gaps 
that the are in these is next extinguished. 
This arrester combines the good qualities 
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of both those already described, for it 
furnishes a high-resistance path for small 
static discharges and a low-resistance for 
violent discharges. 

It was the privilege of one of the 
writers to install the first of these ar- 
resters. A considerable amount of light- 
ning trouble had been experienced with 
a high-voltage generator, several generator 
coils and a transformer having been 
burned out in a single year. The gen- 
erator always ran through heavy thunder- 
storms, but a little lightning anywhere 
along the line would cause trouble. The 
trouble was always due to short-circuits, 
the discharges never going to earth ex- 
cept through the arresters. The arresters 
were changed by shunting part of the 
gaps by a high resistance. No trouble 
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had been reported from this plant three 
years after this change was made. 

Horn Arrester—This consists of a 
single large gap, the sides of which are 
horn-shaped metal pieces to which iron 
pieces are fastened. The theory of the 
arrester is that the discharge across the 
gap sets up a magnetic field, which is 
distorted by the iron pole pieces. This 
field draws up the are which follows 
the discharge to a point where the field 
will be symmetrical around the are. At 
this point the gap will be so long that 
the are will be extinguished, provided the 
current through the arrester is kept low 
by a non-inductive resistance. When used 
on very high-voltage systems the air-gap 
has to be very large to prevent excessive 
current across the gap. To remedy this 
fault a small auxiliary gap and a high 
resistance are shunted across the main 
gap. When a discharge occurs across the 
auxiliary gap the heat of this starts an 
are across the main gap. This would 
seem to be a defect, for by the time the are 
had started across the main gap all the 
damage might have been done by the 
static wave. The reports concerning this 
arrester are too meagre for us to judge 
of its operation. It is used on several 
lines in Europe, but has been tried very 
little in this country. 

Water Jet Arrester—Water jet dis- 
charge devices have been used on some 
of the high-voltage transmission lines in 
Europe, and these are reported to be 
operating very satisfactorily. Jets of 
water are thrown from a grounded nozzle 
against terminal plates that are connected 
to the several wires of the circuit. These 
columns of water furnish high non-induc- 
tive resistance paths from the line to 
earth for any static waves. The power 
lost is said to be about three kilowatts, 
and the water used less than one gallon 
per minute. It would seem that the re- 
sistance of the water columns must be 
so high that it could not dissipate the 
energy of a violent disturbance with suf- 
ficient rapidity. 

Direct-current Arresters—In  direct- 
current service the are formed by a dis- 
charge is much harder to extinguish than 
in alternating-current service. Fortunate- 
ly, however, direct-current voltages are 
usually small. 

Thomson Magnetic Blow-Out Arrester 
—In this the single air-gap is between 
two metallic horns. An electro-magnet is 
placed with its poles opposite the lower 
extremity of the gap. This magnet is ex- 
cited either by the discharge current or 
by the main-line current. The magnetic 
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field set up blows out the are immediately. 
The operation of this arrester is very satis- 
factory. 

Westinghouse Direct-Current Arrester 
—This is built in accordance with the 
principle that if the voltage across a gap 
is very low no are will be maintained in 
tht gap. A large number of minute gaps 
are connected in series. Carbon particles 
are used to form the sides of these gaps. 
It is necessary in this arrester to keep the 
lines of carbon particles protected from 
the air, or an are will be carried across the 
air above the carbon and will burn up 
the arrester. Tlie objection to this ar- 
rester has sometimes been made that its 
operation has to be taken on faith. There 
is no evidence of discharge unless one is 
observing the arrester at the time of dis- 
Tell-tale small 
auxiliary gap connected in series with the 


charge. papers in a 
arrester would be advisable. 
Garton Arrester—Two gaps are con- 
nected in series with a non-inductive re- 
sistanee. Shunted across part of this re- 
sistance is a smabl coil. On discharge the 
current in the coil lifts an iron armature, 
and increases the length of one of the gaps 
so much that the are is immediately 
extinguished. The most serious objection 
to this arrester is that it contains moving 
parts. If a static follows 
immediately after a first, the air-gap at 


second wave 
this time will be so long that no discharge 
can occur, and the apparatus on the line 
may be subjected to a dangerous potential. 

Westinghouse Tank Arrester—This was 
designed many years ago for the protec- 
tion of large railway stations. Instead of 
air-gaps, a tank of running water is con- 
nected directly from the line to ground. 
The current taken will be small in com- 
parison with the load. The arrester .is 
disconnected from the circuit, except dur- 
ing thuwnder-storms. 

Choke Coils—With all arresters choke 
coils are placed between the arrester and 
the apparatus to be protected. 

A coil of wire offers opposition to the 
passage of an electric discharge through 
it. The more sudden the discharge the 
greater will be the opposition. The op- 
posing electromotive force in the choke 
coil may be so high that the path across 
the air-gap of an arrester will be easier 
than through the coil.. In 
lightning the discharges are either very 


the case of 


sudden or they are oscillatory discharges 
of very high frequency, and a coil which 
offers practically no opposition to the 
main current is sufficient. The potential 
at a-choke is greater than it would be 
if the the 


coil were not present, for 


potential is the resultant of the advancing 
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wave and of the wave that is reflected by 
the coil. This resultant will always be 
greater than that of the advancing wave 
alone. It is standard practice to divide 
a choke coil into several parts and to 
place arresters between these so as to 
furnish paths to earth for any discharge 
that has passed the first arrester. 

Distribution of Arresters—In 
distance transmission the lines need no 


long- 


protection and the arresters are grouped 
at the of the Several 
choke coils are used, and the arresters are 
connected to the line at several places 
between the coils, so as-to be sure that 
some of the arresters will be at a maxi- 
mum point of a static wave. 

In _ distribution 
should be scattered all over the network. 
There is no general rule as to the num- 
ber necessary, except that the more ar- 
resters installed the better the protection. 

In low-voltage networks that are tied 


two ends line. 


networks — arresters 


together in many places, if one branch 
extends some distance from the network, 
weak spots near the end of the branch are 
punctured by discharges during thunder- 
storms. Experiments with static machines 
and small networks of conductors showed 
the same phenomenon many years ago. 
A static wave traveling down the con- 
ductor is reflected back at the end of the 
The resultant of the advanc- 
ing and reflected waves gives at the end 
of the line a potential strain that is 
double that of the advancing wave. 

The remedy is to put choke coils in the 


conductor. 


branch at the point where it is connected 
to the network. The wave in the network 
will then be divided at the coil, part being 
reflected at this point and only a small 
part advancing along the branch. 


Overhead Ground Wires—In- many 
long-distance transmission systems the 


lines are protected by ground wires strung 
above the lines. These ground wires are 
connected to earth every thousand feet. 
The theory is: if lightning strikes the line 
the ground wire would be struck directly 
instead of the line wires that are insu- 
lated from ground. As the earth’s poten- 
tial is above and also below the line wires 
these can not be charged with statie to a 
The inductive action of 
lightning on the line is much reduced, as 
the ground wire is much nearer the line 
than the earth is. 

There is one case in which ground wires 
are of If the earth and a 
cloud are charged, the line is charged to 
the same potential as the earth. If a 
disruptive discharge occurs, the line, being 
insulated from earth, is discharged much 
more slowly, and there may be a great 


high potential. 


no service. 
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difference of potential between the line 
and earth. Arresters would be required 
to protect the line from such strains, A 
ground wire is also no protection from 
strains caused by high-frequency waves 
that are set up in a circuit by sudden 
changes of load or by resonance. . 

The result of years of test has been 
favorable to ground wires in many Cases, 
It is particularly noticeable that on lines 
provided with ground wires poles are not 
split by lightning. 

Theoreticaliv, barbed wire should be 
used for an overhead ground wire, as the 
points of the barbs draw off the charge 
from the surrounding air. The ethicn % 
the same as that of the comb in the static 
machine. In practice, however, there does 
not seem to be any gain in the use of 
barbed wire. It is very difficult to string 
on poles, the points are far from being 
theoretical points, and the wire is of a 
poor grade. These disadvantages more 
than offset the theoretical advantages. A 
good construction would be No. 8 B. & S. 
gauge EK. B. B. wire, strung on glass in- 
sulators, and grounded every thousand 
feet: The two outside pins on the top 
cross-arm are sometimes used for ground 
wires, but as the construction is expensive 
and there is some difficulty in connecting 
the wires to ground, a single ground wire, 
either above or below the circuit, is more 
frequently employed. Glass insulators are 
used, so as not to subject the pole to any 
unnecessary electric strain from the line. 

Conclusion—There is still much to be 
done claim to have our 
lines perfectly protected. The engineers 
of the manufacturing companies have de- 


before we can 


veloped apparatus that operates success- 
fully under ordinary conditions, but each 
transmission line is a separate problem, 
and can only be solved empirically. Com- 
plete records of static troubles and, so 
far as can be.determined, their causes 
should be kept by the different power com- 
panies, to show how their apparatus is 
affected by the local conditions. 
DISCUSSION. 

C. R. Maunsetit—lI ask if any cases 
have come to the knowledge of the com- 
mittee of the puncturing of the lead |in- 
ing of storage batteries by lightning on 
railway systems. 

Mr. Dow—Not to my knowledge, but 
fiashing across the battery terminals te 
ground has happened to my knowledge— 
the spitting across seemingly to the sur- 
face of the tanks. That that will occur 
is quite likely indeed. The conditions in 
the railway battery practice are often those 
which approximate to the conditions of 
the water jet recommended as a protector 
and lightning discharges will break across 
the wet surface to get away, where to get 
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over any electrolytic or inductive surface 
is beyond question. 

Rk. F. Haywarp—Most of the members 
probably know that in Utah we have a 
number of miles of transmission lines run- 
ning from 28,000 to 40,000 volts. There 
are altogether about 300 miles of 40,000 
and 200 miles of 28,000 volts running in 
parallel, but there are no thunder-storms 
occurring within a range of 140 miles, 
north and south, that seem to miss us. I 
helieve we catch a little of everything. 
| do not think during last summer that 
any one storm passed through our lines 
without striking something either directly 
or inductively, giving us a_ secondary 
hock. We put in all the lightning ap- 
paratus we can, not so much to protect 
our machinery and lines, as to protect our 

sasciences. We do not believe that it pro- 

cts our apparatus, but we do like to say 
‘io the board of directors that we have 
taken every precaution that is known. We 
have about come to the conclusion—and 
‘his conelusion is based on what we have 
run up against, and upon the advice of 
‘he best authorities in the East, from Mr. 
Steinmetz down, and from our friends 
1 the Westinghouse company, who have 

me some very good work in the investi- 
vation of this line, especially Mr. Thomas 

that we must spread our lightning pro- 
tection all over the line in the form of 
livhtning conductors. Lightning likes to 
follow a line which is as non-inductive as 
possible, and you can not get a heavy dis- 
charge involving a large amount of cur- 
rent which will keep itself together in one 
part. because the large amount of current 
in itself entails heavy self-inductance. It 
will split up if it possibly can. We find 
when a storm passes over us that it will 
venerally strike the lines and splinter a 
number of poles, shattering all the insula- 
tors on one pole and puncturing a number 
of insulators on other poles. The effect 
ix seldom found far from the point where 
it strikes. If the stroke is near the power- 
house you are pretty sure to lose some ap- 
paratus, or if you do not lose apparatus, 
vou are pretty certain to have all the ter- 
ininals burned out. 

We believe that we should put the 
vround wire on the line. We believe after 
all that is going to be the only protection. 
\Mr. Honnold, our operating engineer, has 
devised a scheme which seems to be suc- 
cessful. When a thunder-storm comes 
along if we have not a ground wire on the 
line, we ground one of the two circuits 
at each end of the line. In this way we 
lve had several storms pass over without 
doing damage. This plan will not pre- 
‘ent the lightning from striking the pole 
line, and if it strikes it you can not tell 
what will happen. 

There is one point mentioned by Mr. 
low to which T take some exception. I 
do not believe that the place for the 
sround wire is in with the other wires. 
| want it above; first of all because I have 
i notion that when a thunder-storm is 
coming prior to the discharge which causes 
the trouble there may be a certain amount 
of brush discharge which we do not see 
coming on the line. This comes to the 
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line from the clouds and forms a_pre- 
liminary rake-down path. This may or 
inay not be so, but we are guessing on these 
matters all the time. If I had a ground 
wire above the other lines, | would like it 
to be as far above as possible, and one of 
the reasons is that when the stroke comes 
it will discharge to this ground wire and 
take the ground by a number of different 
paths, and I do not think the arc is liable 
to effect a short-circuit, whereas if the 
ground is in between the neutral point of 
the main circuit it is almost certain to 
cause an are which will give a‘ short-cir- 
cuit, and these sudden short-cireuits I be- 
lieve are the cause of setting up waves 
which go into the power-house and, being 
low frequency waves, pass through the 
choke coil and are liable to break down 
the apparatus, whereas the high-frequency 
wave will be checked by the choke coil. 

EK. P. Ditton—Those of us who are 
operating in Colorado have our troubles, 
especially in the zone in front of the foot- 
hills, and we feel that lightning is proba- 
bly more severe in this particular section 
than in any other part of the state, and we 
venture to say more severe than we have 
heard of in other sections of the country. 
It has required a good deal of attention 
and study of the peculiar conditions of 
each system. In Colorado Springs we feel 
we have a fair amount of protection now, 
although it is not absolute. We have liber- 
ally distributed lightning arresters at 
various plants and substations, but we have 
nothing on the line. We do not feel that 
the placing of lightning arresters on the 
line is warranted, the risk of having light- 
ning arresters on the line more than off- 
setting their advantage. We have no 
ground wire, but I think, perhaps, a well- 
constructed ground wire would probably 
obviate some of the difficulties which we 
have had. Our triangle is not very large, 
sixteen-inch centres, no double circuits 
on the pole line. At three different times 
in the last two vears we have had lines 
hurn down directly in the middle of the 
span. It seems that the are starts in 
some way between the wires, resulting 
from some sort of a short-circuit, and runs 
along the line until it finds a weak point 
and burns the copper. Our copper is No. 
1, with large engines behind it, with heavy 
flywheel capacity, tending to hold the are 
long enough to burn the lines down. This 
has never occurred on junction poles where 
you would think the lightning would jump 
around, but invariably happens on the 
straight line. 

Many of us feel, I believe, that our 
statie disturbances are most likely to come 
in the summer time, during the summer 
season. Last winter, in December, due 
probably to a heavy wind which was blow- 
ing at the time, we had some exceedingly 
severe discharges from the lightning ar- 
resters, and they appeared to be heavy 
cnough to destroy some apparatus, if it 
lad not been for the lightning arresters 
being in service. Another peculiar thing 
here is that with lines in extremely high 
altitude, 11,000 feet, the disturbances are 
much less severe—they are practically un- 

| known on extremely high lines—while the 
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valley lines suffer severely. 1 think this 
is due to the fact that the clouds come 
down so low there is not a chance for much 
difference of potential between the clouds 
and the earth. IL have been on high ridges 
during storms and you can feel a tingle 
all through your body like a slight electric 
shock. It seems to me at these points 
there is a constant discharge between the 
clouds and the earth, and no opportunity 
offered for a great difference of potential 
to be formed and then discharged in 
the form of a heavy volt. But this will 
not hold true in all cases, because in the 
inountains immediately around here, while 
the altitudes are not very great, the dis- 
turbances are very severe and heavy, espe- 
cially on the mountain railway lines. 

In Colorado we are not very partial te 
the use of a barbed-wire ground. <A well- 
constructed ground wire no doubt has its 
advantages, and is certainly good in 
theory, but the barbed ground wire due to 
the uneven quality of the wire in twisting 
has been known in many cases in the West 
to break and cause more serious line 
trouble than any lightning disturbances. 
A great many of the operators in this 
country prefer to take chances on what 
has been designed in the way of lightning 
protection, than to put in the barbed 
ground wire. I think a well-made steel 
wire of good tensile strength would no 
doubt give very good. protection and help 
out the regular arrester. In our main 
generating station, just outside of Colo- 
rado Springs, which we installed, there 
was considerable experimenting with light- 
ning arresters, and we finally went over 
to the high-resistance arrester in combina- 
tion with the spark-gap. They did not 
completely take care of the trouble, and 
about two years age we put them up ina 
combination, or series parallel arrange- 
ment, giving the discharge a straight path 
te ground, a split through the arrester. 
I am glad to savy up to date, ever since 
that change has been made, we have not 
had any discharges on our switchboard. 
It appears to have been a very successful 
arrangement. 

TEORGE R. Sterson—While in the far 
East we hardly expect to carry the mat- 
ter of lightning protection to the extent 
they do in the far West, we have our 
troubles which are perhaps as serious and 
as difficult to account for. In the sta- 
tion IT had the care of in last December, 
and after having run direct current for 
a good many years, and an underground 
svstem of transmission for four or five 
years, there was an epidemic broke out 
among our motors that raged for several 
weeks and in two weeks destroved more 
motors than had been destroved in all 
the fourteen previous vears in the opera- 
tion of our plant. This was an wunex- 
pected epidemic with us, and we went to 
work and treated it as fast as possible, 
but have not got over it yet. It was 
a static manifestation. Previous to this 


we had never found it necessary to make 
any particular provision for the care of 
our motors, but at this time the motors 
were punctured within a radius of three 
to five miles, one after the other, some 
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being served by the underground system 
land some being served by the overhead 
jsystem. ‘The puncture was very much 
in the nature of a lightning puncture 
generally on the armature. At first we 
were able to repair the armatures within 
a reasonable time and without much in- 
convenience to our customers, but it 
finally went beyond the motors outside, 
and came into the generators inside, and 
that was more serious. The singular 
feature of the matter is the manifesta- 
tion at this particular time. We imme- 
diately went to work to take care of the 
motors as far as possible by putting up 
lightning arresters and kicking coils, 
and seamed to have conquered the trou- 
ble to quite an extent, but occasionally 
we have a manifestation now, particu- 
larly if we have not taken proper care 
of the motors. 

I relate this experience, so that if any 
of our members feel they are pretty safe 
about static discharges they had better 
not be too sure. These discharges take 
place under particular conditions, usually 
such conditions of atmosphere as con- 
tribute to a high electric potentiality, a 
condition of atmosphere, clear, such as 
would make electric transmission easy. 
We set up a Bristol gauge, putting in the 
proper resistances, and the manifesta- 
tions on that gauge were very interest- 
ing. The gauge sometimes failed to be 
large enough to take the limit of the 
stroke, but it kept up very lively and 
painted the index pretty nearly all over, 
and you could see the flash coming in 
and the work of that needle, so that you 
must be prepared not only for lightning 
but for static disturbances, and in this 
case it was very singular to us after so 
many years of repose that we should be 
kicked out so vigorously at this one 
season. 

W. B. Jackson—Regarding the static 
conditions on transmission lines, some 
three or four years ago I made a some- 
what complete examination of a line in 
northern Italy, and at that time they 
had the jet static arresters in use. They 
were very much troubled by the attacks 
of static disturbances on their 20,000-volt 
generators, and they were frequently shut 
down as I was informed, not on account 
of the lightning particularly, but on ac- 
count of the static going through the 
insulation of the 20,000-volt machines. 
They then installed jet static arresters, 
and I think the arresters had been in about 
six months. I was informed at that time 
that since the installation of the jet ar- 
resters, the water jet arresters, they had 
no trouble from static effects. It would 
be very interesting if there is anyone in 
the audience who could bring that infor- 
mation more nearly to date, to know if 
the action of the jet arresters was thor- 
oughly satisfactory up to the time they 
were last heard from. 

Atex Dow—In the matter of the ac- 
tion of the water jet on the Valtelina 
line the water jets are still satisfactory. 
Your reporters believe that the water jets 
are the most comprehensively reliable ar- 
rangement that we have just now for 
protection against either lightning or 
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static discharges when installed in con- 
nection with choke coils. The function 
of the choke coil is to locate the point 
of discharge for any excessive voltage. 
The objections to the jets are first of 
all, the things are sloppy, and, next, that 
they take energy. Because of this taking 
of energy, we made verbally the recom- 
mendation that they be held as emergency 
devices where possible, and upon the ap- 
pearance of symptoms of static charge 
on the line the water jets be turned on. 


|At 20,000 volts, the amount of current 


that one of these jets will take is enough 


‘to do quite a little work toward earning 


dividends for the company. There would 
be quite a loss through their constant use, 
and we do not recommend that they be 
left on the service continuously. 

In regard to the position of the ground 
wire, the centre of the square on the two- 
phase transmission should be at earth 
potential. In a two-phase transmission, 
the geometrical centre of the square is 
the theoretically correct position of the 
ground wire, as likewise is the centre of 
the triangle in a three-phase transmis- 
sion; for the reason that these positions 
are theoretically at earth potential if the 
line is insulated, and are absolutely so, 
if, as is usually the case with Y-connected 
transformers, the central point of the Y 
is positively connected to the earth. If 
the distance between the two-phase con- 
ductors, or the delta distance between the 
wires of the three-phase circuit is correct 
for the voltage between the wires, then 
the distance to the ground wire will of 
necessity be correct. That admits of 
mathematical demonstration as to placing 
the ground wire above the transmission 
lines instead of among the wires. The 
theory is that as the earth’s potential is 
above and also below the line wires these 
can not be charged with static to a high 
potential. The fact is exactly what Mr. 
Hayward points out. The preliminary 
brush discharge or discharge of the at- 
mosphere, is taken by the ground wire. 
To all intents and purposes a variation 
of the vertical position of the ground wire 
within two or three feet is immaterial. 
But if the ground wire is nearer to one 
of the transmission wires than to any of 
the others, when a stroke takes place and 
the ground wire discharges instantly, as 
it were, the wire nearest to the ground 
wire, on the transmission, will be very 
highly stressed relative to the ground 
wire. There will be stress between the 
wires of the transmission and there will 
also be great stress between the closest 
wire and the ground wire. Under these 
conditions the position of the ground 
wire is better in the middle than above. 
We can not consider the gradient of po- 
tential between the clouds and the earth 
as a straight line. I may say it is not 
entirely theory that causes us to recom- 
mend this position of the ground wire; 
it has proved to be good in practice on 
a certain Michigan line. The fact which 
Mr. Hayward has noticed of the jumping 
across the transformer terminals is com- 
mon. It indicates he should have static 


discharges across the line and indicates 
a difference of potential between the two 
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or three wires of the system, which a 
non-inductive resistance such as the water 
jets will take care of. A jump represents 
merely an equalization of the temporary 
stresses between two wires of the three 
The obvious remedy is the providing of 
a good non-inductive path between the 
two wires. 

The point is made that barbed ground 
wire is not good. We recommend flatly 
against it in our report. I want to say 
that the distinction between static and 
lightning is not essential. You refer to 
lightning when there is a thunder-storm 
but there are differences of potential on 
hills and in valleys, a different poten- 
tial between one point on the line and 
other points on the line which are essen- 
tially the same in their laws and yet 
they are not the terrific discharges which 
we recognize and call lightning. ‘he 
laws are the same and the protection is 
ihe same. The discharges from our own 
apparatus and from our own lines which 
follow ihe break of a short-circuit are of 
the sa:ne order, except that they are of 
lower frequency, and the protection again 
is the same. 

1 can not meke it to» strong that the 
provision of low-resistance non-inductive 
paths to, around and between lines is the 
perfect protection. It is enly a question 
whether we can stand the josses of energy 
that these low-resistance non-inductiye 
paths require. 


Condensed Specifications and Forms 
of Proposals for the Construc- 
tion of Chicago Municipal Street 
Railways. 

Bion J. Arnold, as consulting enginecr, 
has prepared a volume containing con- 
densed specifications and forms of propos- 
als relating to the construction and oper- 
ation of a municipal street railway for 
the city of Chicago, Il. This volume also 
includes notes to bidders and instructions 


to bidders. The volume sets forth, in as 
few words as possible, the material neces- 
sary for each portion of this extensive 
work. In addition to the text there are 
twenty-nine plates, giving profiles and de- 
tails of the construction. 





International Association of Mu- 

nicipal Electricians. 

The convention of the Internation! 
Association of Municipal Electricians wil! 
he held at Erie, Pa., August 23, 24 ani 
25, 1905. This is a change of date from 
that previously announced. All indica- 
tions point to this convention being one 
of the most successful the association has 
ever held. The location of. the city 0: 


Erie is fortunate, and at the time of thc 
year when the convention will hold forth, 
the weather conditions are said to be ex- 
ceptionally good. The list of papers which 
has already been announced includes a 
number of important subjects. The secre- 
tary is Frank P. Foster, Corning, N. Y. 











June 17, 1905 


TWENTY-SECOND ANNUAL CONVENTION 
OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


ASHEVILLE, N. C., JUNE 19-23. 


‘The headquarters of the American In- 
stitute of Electrical Engineers, for the 
twenty-second annual convention, will be 
at the Battery Park . Hotel, Asheville, 
Nx. O. The sessions will last from June 
19 to June 23, inélusive. Elaborate pre- 
paration has been made to afford an op- 
portunity of making the most of the trip 
to Asheville, and in addition to the papers 
and discussion, there will be plenty of 
entertainment. 

‘he following programme has been an- 
nounced : 

MONDAY, JUNE 19, 9.30 To 1. 

Address of welcome, by the Hon. A. S. 
farnard, mayor of Asheville. Address, 
resident John W. Lieb, Jr. “High- 
Potential Oscillations of High Power in 

arge Power Distribution Systems,” by 
Chas. P. Steinmetz. “The Constant-Cur- 
rent Mereury-Are Rectifier,” by Chas. P. 
“ieinmetz. “An Experimental Study on 
Commercial Transmission Lines of the 
itise of Potential Due to Static Disturb- 
ances, such as Switches, Grounding, 
Nte.,” by Perey H. Thomas. 

ArreRNooN—Drive through Geo. W. 
Vanderbilt’s estate at Biltmore. 

Kventna—“Data Relating to Electric 
Conductors and Cables,’ by Henry W. 
Fisher. “Methods of High-Pressure Meas- 
urement,” by S. M. Kintner. “Some 
Comments on Remarks Made by Colonel 
lt. E. B. Crompton before the Interna- 
‘ional Electrical Congress at St. Louis,” 
hy John W. Howell. 

TUESDAY, JUNE 20, RAILROAD DAY, 
9.30 To 1. 

“Three-Phase Traction,” by F. N. 
Waterman. “Heavy Electric Freight 
Traction,” by C. de, Muralt. “Choice of 
Motors in Steam and Electric Practice,” 
by Wm. McClellan. “Electrical Features 
of Block Signaling,’ by L. H. Thullen. 
“Weight Distribution on Electric Loco- 
motives as Affected by Motor Suspension 
and Draw-Bar Pull,” by S. T. Dodd. 

AFTERNOON—Visit to the Weaver 
Vower Company’s high-tension transmis- 
sion plant. 

Eveninc—Ball in the main ballroom 
at the Battery Park Hotel, as arranged 
by the local committee. 

WEDNESDAY, JUNE 21, ELECTRICAL DESIGN 
DAY, 9.30 To. 1. 

“Limits of Injurious Sparking in Di- 
rect-Current Commutation,” by Thorburn 
Reid. “A Study in the Design of Induc- 
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tion Motors,” by C. A. Adams. “Limita- 
tions in Direct-Current Machine Design,” 
by Sebastian Senstius. “Motor-Genera- 
tors and Synchronous Converters,” by W. 
L. Waters. “A New Instrument for Meas- 
uring Alternating Currents,” by E. F. 
Northrup. “Eddy Currents in Large Slot- 
Wound Conductors,” by A. B. Field. 

AFTERNOON—Trolley excursion through 
Asheville and vicinity. Tea at the Swan- 
nanoa Golf Club. 

EvENING—Banquet at the Battery 
Park Hotel, as arranged by the local com- 
mittee. 

THURSDAY, JUNE 22, NEW DEVELOPMENT 
: DAY, 9.30 To 1. 

“Water Power of the Southeastern Ap- 
palachian Region,” by F. A. C. Perrine. 
“The Development of the Ontario Power 
Company,” by P. N. Nunn. “A New 
Carbon Filament,’ by John W. Howell. 
“A New Induction Generator,” by Will- 
iam Stanley. “Note on a Simple Device 
for Finding the Slip of an Induction 
Motor,” by Charles A. Perkins. “The 
Preservation of the Southern Streams—a 
Forest Problem,” by Charles E. Waddell. 

AFTERNOON—Organ recital at All 
Souls’ Church, Biltmore. 

Eventnc—Smoker at Albemarle Club. 

The programme for Friday, June 23, 
will be arranged by the local committee. 

The visiting members will be given the 
privileges of the Swannanoa Golf Club, 
and: of the tennis courts of the Battery 
Park Hotel. 

TRANSPORTATION ARRANGEMENTS. 

Tickets will be issued at all the princi- 
pal stations and ticket offices of the Trunk 
luine Passenger Association, the Central 
Passenger Association, and the New Eng- 
land Passenger Association, to members 
and guests, on the certificate plan, which 
allows the holders of such certificates to 
purchase tickets from Asheville to original 
starting point, at one-third the regular 
fare, provided there are at least one hun- 
dred certificates presented. 

Railroads that are members of the 
Southeastern Passenger Association will 
sell from any point included in the ter- 
ritory south of the Ohio and Potomac 
rivers, and east of the Mississippi river 
tickets to Asheville, N. C., at a single fare 
plus twenty-five cents for the round trip, 
tickets to be sold on June 15, 16 and 17, 
with final limit of return June 28. This 
includes Southern Railway terminals at 
Norfolk, Washington, Richmond, Cin- 
cimnati, etc. Members starting from points 
in the above territory can purchase tickets 
direct to Asheville and return, at the one- 
rate fare, plus twenty-five cents. In order 
that members starting from points not 
in the Southeastern Passenger Association 
territory may avail themselves of the one- 
rate fare, it will be necessary for them 
to pay the full round-trip fare to and 
from a Southeastern Passenger Associa- 
tion terminal. 

Tickets at full fare for the going jour- 
ney may be obtained three days (exclusive 
of Sunday) prior to the meeting, and also 
during the first three days of the meeting. 
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Anplication for certificates must be 
made when purchasing tickets for Ashe- 
ville. Should certificates not be available 
at the office where application is made, a 
ticket should be purchased to the nearest 
station where such certificates are issued, 
and a ticket to Asheville, together with 
the certificate, obtained there. 

Immediately after arrival at Asheville 
tickets should be presented to be viséed at 
the secretary’s headquarters in the Battery 
Park Hotel. A fee of twenty-five cents 
will be charged by the railroad agent for 
each certificate endorsed by him. 

Members starting from New York 
should leave via Pennsylvania Railroad, 
Cortlandt or Desbrosses street ferry at 
4.30 Pp. M., West Twenty-third street ferry 
at 4.25 Pp. M., Saturday, June 17. If a 
sufficient number warrants a special train 
from Washington to Asheville, Saturday 
night, June 17, it will be provided ; if not, 
extra cars will be attached to the regular 
train leaving New York at the time men- 
tioned above, Washington at 10.45 P. m., 
and arriving at Asheville Sunday after- 
noon, June 18. 

Tickets will be sold via Old Dominion 
Steamship Company, New York to Nor- 
folk, thence via Southern Railway to Ashe- 
ville, on the certificate plan at the follow- 
ing rates: going fare, $18.95; return fare, 
$10.15; both including meals and berth 
cn steamer. 

Old Dominion steamers leave Pier 26. 
North river, New York, at 3 Pp. M., daily, 
except Sunday, and arrive at Norfolk 
about 11 a. m. the following day. The 
Southern Railway runs through sleeping 
cars leaving Norfolk 7.30 P. M., and ar- 
riving at Asheville at 1.40 Pp. m. the fol- 
lowing day. 

Members wishing to travel via Old 
Dominion Steamship Company should 
make application for accommodation im- 
mediately direct to Old Dominion Steam- 
ship Company, traffic department, 81 
Beach street, New York city. 

Boston members can reach Norfolk by 
Merchants’ and Miners’ Line; round trip, 
including meals and berth, $22. 

Tickets via Southern Railway Company, 
from Norfolk to Asheville, can be pur- 
chased on the certificate plan, as explained 
above. 

Members who wish to start from Chi- 
cago, St. Louis, etc., should apply for ad- 
ditional information to John H. Finney, 
member of local committee, National Bank 
of Commerce Building, St. Louis, Mo. 

An invitation to visit the Bureau of 
Standards, Washington, D. C., has been 
extended to the members of the Institute 
by E. B. Rosa, acting director. The bu- 
reau is open until 4.30 p. m. Saturdays; 
and, if advised of intended visits in ad- 
vance, Mr. Rosa will arrange to keep open 
later. 

Members who desire to accept this in- 
vitation, either on their way to Asheville, 
or on their return from the convention, 
should take the Chevy Chase car which 
leaves the Treasury every quarter-hour 
during the day. This car runs directly 
to the Bureau, a ride of twenty-five 
minutes toward the northwest. 
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The American Society of Mechanical Engineers. 


Fifty-first Meeting, Held at Scranton, Pa., June 6 to 9, 1905. 


HE fifty-first meeting of the Ameri- 
Society of Mechanical En- 

gineers was held at Scranton, Pa., 
from June 6 to 9 inclusive. The meeting 
held in 


can 


was one of the smallest recent 
vears, the number of members and guests 
registered being but 264. The delegates 
commenced to assemble early on June 6, 
and were met at the railroad stations by 
a reception committee composed of Max- 
well . David Boles, William LL. 


Chamberlain, and Worthington Scranton. 





Kk. Bessel 


The headquarters of the society were at 
the Hotel Jermyn. 

The first held 
evening, but the early arrivals were en- 


session was luesday 
tertained during the afternoon by a trip 
McClave & 
manufacture — of 


to the Brooks, 
McClave 
the 
rebuilt, 


plant of 
the 


stokers is 


where 


carried on, and to Pine 


Brook breaker, which has been 
after being destroved by fire. 
The opening session was held on Tues- 
day evening m the auditorium of the 
Men’s 
where all subsequent sessions were held. 
John R. the 
society, presided. ‘The delegates were wel- 
comed by William F. Mattes on behalf of 
the 
Hitchcock for the Board of Trade, and 
by IE. M. Zehnder for the Scranton En- 
gineers’ Club. President Freeman  re- 


Young Christian Association, 


Freeman, president — of 


local members, by Colonel F. L. 


sponded briefly for the society. Secretary 
F. R. Hutton then read letters presenting 
house privileges from the Young Men’s 
the Seranton 
Engineers’ Club to the society. Follow- 
ing this, papers entitled “Standard Unit 
by F. E. Mathews; 
of Anchor Ice and 


Christian Association and 


of Refrigeration,” 
“Formation Precise 
Temperature Measurements,” by Howard 
T. Barnes; “Some Types of Centrifugal 
Pumps,” by Willian O. Weber, and “The 
Transfer of Heat at High Temperatures,” 
by Frank C. Wagner, were presented. 
The held at 
o'clock on Wednesday, June 10. 


ten 
The 


early part of the session was devoted to 


second session was 


business and the latter part to profes- 
papers. — President an- 
that Chattanooga, Tenn., had 
heen selected as the place for the next 
The tellers of election 
reported that all candidates for member- 


sional Freeman 


nounced 
spring meeting. 


ship had been elected, making the total 


membership of the society 2,930. An in- 


vitation was received to attend the Pacific 
Coast Congress of Engineers which is to 
be held at the Lewis and Clark Expo- 








Charles W. 
Hunt reported for the building commit- 


sition June 29 to July 1. 


tee that the contracts for the new build- 
ing for the various engimeering societies 
in New York would be let on June 20. 
Mr. Charles H. Haswell was unanimously 
elected an honorary member of the so- 
ciety. The following papers were then 
and Frictional 
Characteristics in Bearing Metals,’ by 
Melvin “Cast Crushing 
Loads, and Microstructure,” by William 
J. Keep; “Smoke and Its Abatement,” 
by Charles H. Benjamin. 


read: ‘Microstructure 


Price; Iron, 


Wednesday morning the visiting ladies 
were driven to the Scranton lace curtain 
factory and to the Klotz throwing mill. 


In the afternoon they were taken to the . 


Scranton Country Club, and then to the 
residence of Mrs. J. Benjamin Dimmick 
where they were tendered a_ reception. 
The delegates in the afternoon visited a 
number of points of interest, including 
the International Correspondence Schools 
and the Allis-Chalmers works. 

The third session was held Wednesday 
evening and papers were presented as 
“Can a Steam Turbine Be 
Started in an Emergency Quicker Than 


follows: 


a Reciprocating Engine’ of _ the 
Same Power?” by <A. 8S. Mann. 


“Notes on Efficiency of Steam-Generating 
Apparatus,” by, A. Bement ; “Performance 
of a Superheater,” by A. Bement; “Cown- 
terweights for Large Engines,” by D. S. 
Jacobus; “Steam-Actuated Valve Gear,” 
by William H. Collier. 

The closing session of the meeting was 
held on Thursday morning, June 8, and 
the following papers were read and dis- 
“Note on Heads of Machine 
Screws,” by H. G. Reist; “Belt Creek,” 
by William W. Bird; “Function of Lab- 
the Curriculum of 
Engineering Schools,’ by Charles E. 
Lucke; “Continuous Measuring and Mix- 
ing Machines,” by E. N. Trump; “Epochs 
in Marine Engineering,” by Rear-Admiral 
George W. Melville. 

After the reading of the paper a set 
of resolutions was passed thanking the 
many people and concerns in Scranton 


cussed : 


oratory Courses in 


who had extended courtesies to the society 
and its guests. During the session the 
ladies were entertained by a drive around 
Lake Scranton. 

On Thursday afternoon a special train 
on ‘the Lackawanna railroad took all the 
members and guests through the Keyser 
valley, where they inspected the power 


plants of the Lackawanna railroad, the 
water-hoisting plant at the Hampton col- 
liery, and the new shops of the Lackawan- 
na railroad. The two former places have 
been recently described in the Exec- 
TRICAL Review. On Thursday evening a 
reception was tendered to the society at 
the Scranton Bicycle Club by the local 
members, the Board of Trade, the Scran- 
ton Engineers’ Club, and the citizens of 
Scranton. 

On Friday the officials of the Lacka- 
wanna & Wyoming Valley Railroad, 
otherwise known as the Laurel Line, fur- 
nished a special train in which the mem- 
bers and guests were taken to Wilkes- 
barre, where the Vulcan Iron Works and 
the Sheldon Axle Works were visited. 

Abstracts of some of the papers present- 
ed follow: 

PERFORMANCE OF A  SUPERHEATER—A. 
BEMENT. 

This paper gives the performance un- 
der various conditions of a Babcock and 
Wilcox boiler of 5,000 square feet of heat- 
ing surface equipped with a Babcock & 
Wilcox superheater of about 1,000 square 
A mumber o 


feet of heating surface. 
diagrams are plotted showing the _per- 
formance, and a wide variation in capac- 
ity is shown, probably due to variations 
in the coal. The author concludes that 
capacity increases more rapidly than does 
the temperature of the steam. The curves 
given show the relation of total horse- 
power to degrees of superheat; horse- 
power produced in superheater to horse- 
power produced in boiler; horse-power 
developed in superheater to degrees of 
superheat, and horse-power produced in 
boiler to percentage of boiler horse-power 
produced in superheater. A number of 
drawings are given showing the various 
arrangements of the apparatus. 
CONTINUOUS MEASURING AND MIXING OF 
CRUSHED OR POWDERED MATERIALS I 
ACCURATE PROPORTIONS.—E. N. TRUMP. 





The author first gives a brief review of 
the methods now in use of 
making accurate mixture and measure- 
ments. The apparatus which may be used 
are screw conveyers, shaking spouts, re- 
volving pockets, revolving rolls, reciprocat- 
ing tables, and revolving tables. He then 
takes up the development of a continu- 
ous measuring and mixing machine con- 
sisting of a pair of revolving tables and 
bottomless cylinders through which the 
materials are fed to the tables, from which 
they are removed by a fixed knife. A table 


various 
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of results of a number of experiments 
made on this type of machine is given. 
NOTES ON THE EFFICIENCY OF STEAM- 

GENERATING APPARATUS—A. BEMENT. 

This paper was suggested by the dis- 
cussion on one presented by the author 
at an earlier meeting. In it he takes up 
the question of what the efficiency of 
steam-generating apparatus really is. The 
difficulty of properly understanding the 
subject is increased by the confusion 
which exists in regard to the various 
terms used—thus, boiler may be made 
to mean only the portion containing water 
and steam, or it may be used to designate 
the entire equipment including furnace, 
setting and stoker. The author regards 
the boiler simply as the vessel containing 
water and steam. In discussing the effi- 
ciency of a boiler the author treats of the 
various causes which affect it, as the shape 
and size of the metallic parts, the in- 
fluence of scale and dirt, and of the con- 
dition and character of the fire. 

In speaking of furnace _ efficiency 
the statement is made, the definition of 
furnace efficiency is incomplete if it neg- 
lects the matter of temperature. The 
stoker or grate is not regarded as part of 
the furnace. The furnace is assumed to 
he a brick chamber in which combustion 
takes place. The proper and most con- 
venient measure of the furnace efficiency 
ix stated to be the composition of the 
gases leaving the furnace. The formation 
of the grate or stoker is taken up and 
briefly treated and then the subject of 
manipulation is considered. A good word 
is said for the fireman, who is often held 
responsible for the faults of the designer. 
The value of an apparatus for indicating 
oxygen is shown. The paper is concluded 
with the report of two tests and the con- 
clusion drawn therefrom. 


BELT CREEP—WILLIAM W. BIRD. 


In this paper a number of experiments 
are described which were made on four 
and six-inch single and double belts. The 
belts were run without load, and the sum 
of the tensions was made twice the de- 
sired tension, which was taken as fifty 
and eighty pounds per inch of width of 
single and’ double belt respectively, on the 
tight side. The corresponding figures for 
the slack side were twenty and thirty-two 
pounds. The average of ten tests showed 
i percentage of creep for the various belts 
is follows: four-inch single, 0.70; six- 
inch single, 0.67; four-inch double, 0.67 ; 
six-inch double, 0.66. The author ana- 
lvzes the test and draws the conclusion 
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that for conditions which exist in good 
practice the creep should not exceed one 
per cent. 


THE TRANSFER OF HEAT AT HIGH TEM- 


PERATURES—FRANK C. WAGNER. 

Experiments are described, which were 
made to determine the time required to 
raise plates of iron or steel to a welding 
temperature in an open hearth regen- 
erative furnace. Preliminary experiments 
were made by heating plates in a muffle 
of the size commonly used in chemical 
laboratories. Plates were used varying in 
thickness from 0.104 inch to 0.129 inch. 
The temperature of the plates was meas- 
ured by a Le Chatelier thermocouple 
whose junction was at the centre of the 
plate. A second thermocouple measured 
the furnace temperature. Readings of the 
plate temperature were taken every five 
seconds until the plate attained the tem- 
perature of the furnace. The transfer of 
heat was principally by radiation. The 
temperature of the plates varied from 
239 degrees Fahrenheit to 1,639 degrees, 
and the number of British thermal units 
absorbed per second per square inch of 
plate varied from 0.0491 to 0.0144. 
Tables are given in the paper showing the 
conditions at every 100 degrees tem- 
perature above 239 and the results are 
aiso given in the form of curves. 
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BOOK REVIEW. 


“Modern Electrical Construction.” H. G. 
Horstman and Victor H. Tousley. Chicago. 


Frederick J. Drake & Company. Flexible 
leather. 243 pages. 4% by 6% inches. 
Illustrated. Supplied by the ELecrrRIcAL 


REVIEW at $1.50. 

This handbook is put forward to pro- 
vide the beginner in electrical construc- 
tion with a practical guide telling him 
just how’to install his work in accordance 
with approved methods. As a basis, the 
rules of the National Electrical Code of 
the National, Board of Fire Underwriters 
have been taken and explained clearly, 
diagrams being used where they will 
assist in making the matter clear. The 
principle of calculating electric lines is 
explained, and a method given for find- 
ing the equivalent cross-section of strand- 
ed cables. A number of valuable tables 
are added, which greatly simplify wiring 
computation. There are also useful tables 
giving the dimensions of standard ap- 
pliances such as porcelain knobs, tubes, 
screws, nails, ete. The book deals in de- 
tail only with imside wiring or such 
wiring as is necessary to connect the 


house with the supply mains, but for this 


work it should be an acceptable and use- 
ful guide. 
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CONVENTIONS OF RAILWAY MEN. 


THE ANNUAL CONVENTION OF THE AMERI- 
CAN RAILWAY MASTER MECHANICS,’ 
THE MASTER CAR-BUILDERS’ AND THE 
RAILWAY SUPPLY - MEN'S. ASSOCIA- 
TIONS. 


The thirty-eighth annual convention of 
the American Railway Master Mechanics’ 
Association was opened on Wednesday 
morning June 14, at ten o’clock, at the 
Oriental Hotel, Manhattan Beach, L. I. 
There were present about 250 railway 
men, the pleasant quarters having at- 
tracted a particularly happy gathering. 
The business sessions of the convention 
were held in the ballroom of the Oriental 
Hotel, a platform having been erected at 
the south end of the room and an audi- 
torium formed by the proper disposal of 
the seating arrangements. 

The following 
nounced : 


programme Was an- 


WEDNESDAY, 9.30 A. M. to 1.30 P. M. 
Action 


teport of 


Prayer. Address of president. 
on minutes of last meeting. 
secretary. Report of treasurer. Assess- 
ment and announcement of annual dues. 
Election of auditing committee. Un- 
finished business. 

consideration of matters 
affecting the association. Appointment 
of committee on correspondence, resolu- 
tions, nominations, obituaries, ete. 


Discussion of report on “Proper Load- 


New business: 


ing of Locomotives.” 

Discussion of report on “Locomotive 
Tests of the Pennsylvania Railroad Com- 
pany at St. Louis Exposition.” 

Topical discussions: 1. “The Best 
Known Dimensions for Water Space 
Around Fire Box to Produce Minimum 
Consumption of Fuel; and Replacement 
of Fire-Box Sheets and Reasons for 
Same,” to be opened by Mr. Lawford H. 
Fry, Baldwin Locomotive Works. 2. “Lo- 
comotive Stokers,” to be opened by Mr. 
William Garstang. 

Discussion of individual paper by Mr. 
H. H. Vaughan, on “The Value of Super- 
heated Steam for Locomotive Work.” 

THURSDAY, 9.30 A. M. TO 1.30 P. M. 

Discussion of the following reports: 
“Locomotive Driving and Truck Axles 
and Locomotive Forgings.” “Shrinkage 
Allowance for Tires.” “Motive Power 
Terminals.” 

Discussion of individual paper. by Mr. 
George M. Basford, on “The Technical 
Education of Railroad Employés: the 
Men of the Future.” 

Topical discussions as follows: “High- 
Speed Steel,” to be opened by Mr. J. A. 
Carney. “Staybolts.” Discussion of re- 
port on “Flexible Staybolts.” 

FRIDAY, 9.30 A. M. to 1.30 P. M. 

Discussion of reports, as follows: 
“Water Softening for Locomotive Use.” 








974 


“Service of Locomotives.” “Shop Lay- 
outs.” 

Discussion of individual paper by Mr. 
C. B. Young, on “(@) Proper Lubrication 
of Valves When Drifting: (b) Relative 
Setting for Piston and Slide Valves.” 

Topical discussions as follows: “Relief 
and Bypass Valves for Locomotives,” to 
be opened by Mr. A. E. Manchester. “Are 
Engines with Self-Cleaning Front Ends 
Satisfactory,” to be opened by Mr. E. W. 
Pratt. 

Discussion of reports on “Subjects.” 
Correspondence and resolutions. Elec- 
tion of officers. 

The annual convention of the Railway 
Supply Men’s Association was held on 
Wednesday, June 14, at the Oriental 
Hotel. 


MASTER CAR-BUILDERS’ ASSOCIATION. 


The programme of the convention of 
the Master Car-Builders’ Association is 
as follows: 

The opening meeting will be held June 
19, from 10 a. M. to 1.30 p.m. After the 
transaction of the business of the associa- 
tion, the reports on “Revision of Stand- 
ards and Recommended Practice,” 
““Triple-Valve Tests,’ and “Brake-Shoe 
Tests” will be read. This will be followed 
by topical discussions on “The Best 
Method of Preventing or Minimizing the 
Damage to Metal Parts of the Right of 
Way from Salt Water Drippings,’ and 
“Riveting Yokes.” Adjournment will be 
taken after the discussion of a report on 
“Air-Brake Hose.” 

The second session will be held Tues- 
day, June 20, and will be opened by a 
discussion of a report on “Tests of 
Master Car-Builders’ Couplers,” followed 
by a discussion of reports on “Revision of 
Rules for Loading Long Materials,” 
“Rules of Interchange,” including reports 
of arbitration committee and passenger 
car rules, “Arch Bars,” “Safety Ap- 
pliances,” “Tank Cars,” and “Steam 
Connections.” The discussion of these 
reports will be followed by topical dis- 
cussions on “The Establishment of a 
Standard Height from Top of Rail to 
Centre of Drawbar for Passenger Equip- 
ment Cars,” and “Is It Advisable to Use 
Malleable Iron for Wearing Surfaces?” 
These topical discussions will be followed 
by discussion of reports of “Repairs of 
Steel Cars,” and “Stenciling Cars.” 

The closing session of Wednesday, 
June 21, will be opened at 9.30 a. M. by a 
discussion of the reports on “Coupling 
Chains,’ “Draft Gear,” “Guarantee 
for Cast-Iron Wheels,” “Doors,” and 
“Subjects.” After the discussion of these 
reports the unfinished business of the 
association will be taken up, and reports 
on the committee on resolutions, corre- 
spondence, etc., will be received. This 
will be followed by topical discussions on 
“How Does the Master Car-Builder Cast- 
Iron Car Wheel Show Up in Service as 
Regards the Breakage of Flanges,” and 
“Do We Need Greater Braking Power 
on Freight Cars?” These discussions 


will be followed by the election of officers, 
after which adjournment will be taken. 
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THE CONVENTION OF THE NATIONAL- 
INTERSTATE INDEPENDENT TELE- 
PHONE ASSOCIATION. 


AUDITORIUM, CHICAGO, ILL., JUNE 
20, 21, 22. 


The annual convention of the National- 
Interstate Independent Telephone Asso- 
ciation will be held at Chicago, Ill., June 
20, 21 and 22, 1905. The headquarters 
of the convention will be at the Audi- 
torium. 

The following preliminary programme 
has been announced : 

JUNE 20, MORNING SESSION. 

Address of welcome by Mayor Edward 
F. Dunne, of Chicago. The response will 
be made by 8S. P. Sheerin, president of 
the New Long-Distance Telephone Com- 
pany, Indianapolis, Ind. The presi- 
dential address will be given by Mr. 
James B. Hoge, entitled “The National- 
Interstate Telephone Association.” Mr. 
Theodore Gary, Macon, Mo., president of 
the Interstate Independent Telephone As- 
sociation, will deliver an address on “Ways 
and Means to Make Our Association a 
Success.” The appointment of committees 
will follow the reading of the following 
addresses: “Shall the Independent Com- 
panies Have-an Insurance Company of 
Their Own?” by James S. Brailey. “Com- 
bined Telephony and Telegraphy,” by 
Samuel G. McMeen. 

JUNE 20, AFTERNOON SESSION. 

The afternoon session will be called 
to order at 2.30 o’clock. There will be 
a roll call of states. It is expected that 
each state will be represented, and that 
the delegate responding for his state will 
devote from three to five minutes ex- 
plaining the telephone situation for-~ his 
constituency. ‘ 

The following papers will be presented : 

“Standard Toll Signs,” W. G. Laubach, 
Akron, Ohio. 

“Value of Telephone Securities,” A. B. 
Greenshields, Philadelphia, Pa. 

These papers will be thoroughly dis- 
cussed. 

JUNE 21—MORNING SESSION. 


Meeting will be called to order at ten 
o’clock. 

There will be presented reports of com- 
mittees on “Standard Operating Rules and 
Regulations,” “Standard Forms of Ac- 
counting,” “Standardization of Equip- 
ment,” “Best Methods of Advertising,” 
and “What Arrangement Is Necessary be- 
tween the Operators and Manufacturers to 
Protect Independent Companies.” 

These reports will be discussed and 
action taken by the convention. 
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JUNE 21, AFTERNOON SESSION. 


The afternoon session will be called to 
order at 2.30 o’clock. A number of 
papers will be presented and miscellane- 
ous business will be transacted, followed 
by the election of officers. 

Friday, June 22, will be devoted to 
visiting and inspecting the exhibits. The 
manufacturers’ committee and the local 
entertainment committee will provide en- 
tertainment to occupy the entire day. The 
convention will close Friday evening with 
a banquet at the Auditorium. 

The manufacturers and supply men 
have reserved the entire sixth floor of the 
Auditorium for exhibit purposes. 

On Tuesday morning, June 20, the 
committee on the matter of the consoli- 
dation of the Interstate Independent 
Telephone Association and the National 
Independent Telephone Association will 
report. At this meeting the report will 
be ratified so as to be in readiness for the 
opening of the convention of the Na- 
tional-Interstate Independent Telephone 
Association. 

er eee 

Trade Opportunities in Foreign 

Countries. 

United States Consul-General Guen- 
ther, Frankfort, Germany, reports foreign 
trade opportunities as follows: 

Italy—The Societa Italiana di Indus- 
trie Ellectriche, in Spezia, has obtwined 
a concession for building a line to Mig- 
liarina a Monte. 

Mexico—The Compaiiia Exportadora 
de Jalisco, in Guadalajara, has been 
formed with a capital of $6,000,000, gold, 
to build a line from that city to the port 
of Chameta, on the Pacific, and another 
line twenty-four miles long to Hacienda 
de la Soledad. 

Spain—The Direccién General de 
Obras Piblicas, in Madrid, will award a 
contract for building a line in that city. 


The Compafia de Tranvias de Gijon, 
in Gijon, will construct a tramway line 
in that city. 

Brazil—The government of the state of 
Bahia has appointed a commission ‘to 
examine the waterfalls and rapids and 
report upon their availability for produc- 
ing electric energy. 

Pngland—The city of Andover intends 
to construct electric power works. 


The National Electrical Trades As- 
sociation Convention. 

The convention of the National [lec- 
trical Trades’ Association will be held in 
Montreal, Canada, beginning June 23, 
1905. The meeting will be called to order 
at 2p. M. John Foreman, of Montreal, 
is president of the association. 
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New Automatic 


N JUNE 1 the Columbus Citizens’ 
Telephone Company, of Colum- 
bus, Ohio, commenced cutting over 

its service from a manual central energy 
system to an automatic system manu- 
factured by the Automatic Electric Com- 
pany, of Chicago. 

The automatic exchange is located on 
the fourth floor of a new four-story build- 
ing which has been erected by the com- 
7 rear of its old 


pany immediately in 


Telephone Exchange at 


for the second, third and 
fourth floors being used entirely by the 
local company, the Franklin . Telephone 
Company and the United States Tele- 
phone Company, for telephone purposes. 
On the second floor are located the gen- 
eral offices of the local company, its in- 
terior wiring department and storeroom, 
the offices of the United States Telephone 
Company, and its public pay stations. 
On the third floors are located the long- 


storeroonis, 
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building, at the southwest corner of Long 
and Third streets, which will be aban- 
doned. 

The new building has a frontage of 
ninety feet on Third street and ninety- 
four feet on Elm street, the exterior being 
handsomely constructed of light pressed 
brick with terra-cotta trimmings. 

The building throughout is thoroughly 
fireproof, the floors and columns being of 
steel-concrete construction and the walls 
of tile. With its carefully planned interior 
it is one of the best types of a modern 
telephone building in the country. 

Part of the basement will be used as a 
storeroom for heavy line and cable ma- 
terial. The ground floor will be rented 


distance operating room of the United 
States Telephone Company and _ the 
Franklin County Telephone Company, the 
long-distance wire chief’s room, the long- 
distance telephone and telegraph battery 


room, the repair room for the automatic: 


board, and the operators’ apartments con- 
sisting of- recreation, hospital, dining, 
locker and toilet rooms. 

The fourth floor, with the exception of 
the local storage battery room in the south- 
west corner, is one large room lighted 
from above by two skylights—sixty-four 
feet by eighteen feet. Columns are entirely 
absent, the roof being supported by trusses. 
This floor contains the automatic switch- 
boards, main distributing frame, local 


975 


Columbus, Ohio. 


storage batteries, power apparatus, etc., 
as described by Mr. Lubberger in the sub- 
joined article, which is reprinted from 
Sound Waves. 

The 200-pair underground cables enter 
a cable tunnel in the basement of the 
building and are carried along the walks 
of this 


‘hangers. 


tunnel on cast-iron adjustable 


the tunnel the cables sus- 


pended on messenger wire to the fourth 


From are 
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floor level, where they are spliced to 200- 
pair cotton-silk cables which are ter- 
minated in the terminal blocks on the line 
side of the main distributing frame. An 
illustration shows a view of the cable tun- 
nel. 

The company has added 190,000 duct- 
feet to its subway, increasing it to 500,000 
duct-feet and added 3,800 lines to its 
cable capacity, increasing it to 9,600 lines. 
B. H. Brooks is chief cable engineer of 
the plant and Geo. M. Painter, contractor, 
of Chicago, has built the additional sub- 
way and installed the additional cable. 
The plant throughout is a model of good 
construction. 

The Citizens’ Telephone Company, of 
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Columbus, Ohio, has been operating a 
manual common battery exchange of a 
maximum capacity of 5,200 subscribers. 

The calling signal is a drop thrown by 
the current through receiver and _ trans- 
after been removed 
from the hook. The clearing-out signal 


mitter receiver has 
is given by lighting a lamp in the cord 
The lamp is controlled by a 
double wound relay whose two windings 


circuit. 


are counter-energized as long as the re- 
ceiver is off hook. For clearing out only 


one winding is energized, the circuit being 
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Cal., with its seven automatic exchanges 
of 9,700 stations altogether. 

The Columbus exchange is equipped 
with the most modern apparatus. A good 
many circuits were introduced for the first 
time, as all the varieties of the former 
manual service were to be taken care of. 


This fine work of the Automatic Electric. 


Company deserves wide recognition. 

The subscriber’s telephone is a local 
battery instrument. The automatic call- 
ing device consists of a dial on the front 
of the box with ten numbered finger holes, 
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impulse over the other line starts the 
rotary motion of the shaft, but does not 
control the number of rotary steps. There 
are ten vertical and ten rotary steps, or 
100 different possible situations of the 
shaft. Each shaft carries three con- 
tact arms “wipers,” two serving for 
the lines and the third for the 
“private,” 7. ¢., guarding circuit. In 
every position of the shaft the wipers 
touch firmly the so-called “bank contacts” 
that are brass contacts, insulated from 
each other and supported by ‘small steel 
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closed to ground through the bell in the 
subscriber’s station. 

The board gave good service, but the 
demand for service outgrew its capacity 
far beyond the expectations of the Citi- 
zens’ company. An increase of the multi- 
ples was impossible and the Citizens’ 
Telephone Company decided to install an 
automatic plant. The Automatic Electric 
Company, of Chicago, has erected an ex- 
change of 8,000 stations, the installation 
beginning early in March. The exchange 
will be ready for service June Ist. 

This plant is the second largest single 
automatic exchange in the world, being 
surpassed only by Chicago with 10,000 in 
one office and by numbers in Los Angeles, 


the dial being mounted on a shaft. This 
dial may be turned clockwise about its 
centre, but a clock spring always tends 
to restore it to its normal position when- 
ever it is released. The calling party, for 
calling “5,” rotates the dial from finger 
hole “5.” The calling device is arranged 
so that as the dial returns to normal posi- 
tion five ground impulses are sent over 
one line and a single impulse over the 
other line. In the exchange the lines end 
at two relays of the so-called “first selec- 
tors.” The principal mechanical element 
of a selector is a vertical shaft. The five 
impulses over the one line cause the shaft 
to step up five divisions; the line therefore 
being called “vertical” line; the single 


frames. The illustrations show how the se- 
lectors are mounted on iron frames, s0- 
called “boards.” Each board has five 
“shelves,” the top shelf being equippe 
with twenty switches, the lower four with 
twenty-five switches each. 

Each subscriber is represented in the 
exchange by a first selector. These are 
seen in groups of four times twenty-five, 
or 100, on the lower four shelves. The 
first part of a call, 7. e., the thousand digit, 
as described above, is made with the first 
selector bearing the number of the calling 
party. The second operation, 1. e., the 
hundred digit, is performed by the second 
selectors located on the left end of the top 
shelves. The “tens” and “units” are taken 
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care of by the connectors located on the 
right end of the top shelves. 

“The building is a four-story, absolutely 
fireproof construction, located at Third 
street, near Long street, almost in the 
centre of the business district. The ex- 
change occupies the fourth floor—a magni- 
ficent hall of ninety feet by ninety-four 
feet, without a single column to support 
the roof. It is lighted by two large sky- 
lichts and a row of windows on the street 
side. There is room for 16,000 stations. 
in case of an increase beyond 16,000, it is 
intended to build branch exchanges. 
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Another set of terminals is alongside of 
the end uprights of the boards; these 
cable connections are also open to in- 
spection and testing all around. The 
exchange is not wired to an entangled 
mass in one lump, but is subdivided into 
ten entirely independent groups. If any 
trouble is to be found the groups can easily 
be divided into smaller groups by simply 
cutting the small connecting wire at the 
front end of the terminals without even 
touching a cable. “Shorts” and “crosses” 
are just as easily located as “opens.” 

The lead-covered paper-insulated 200- 
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another rack of eighty-five of the Auto- 
matic Electric Company’s standard cable 
terminals above the main distributing 
frame, filling the whole space between 
the distributing frame and the ceil- 
ing. These cables are used to con- 
nect the automatic board to the toll- 
board. The United States Telephone 
Company will soon put in one of the 
largest toll equipments in the state of Ohio. 
The toll-board will be located on the third 
floor. A call for toll will go through in 
the following way: 

There is a special manual section, the 
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The eighty automatic boards are put up 
in four sections of two groups each and 
occupy a space of fifty-one feet by fifty- 
cight feet. Each ten boards form a group 
of 1,000 stations. The directory numbers 
are from 2,000 to 9,999, the group of 
%,000 being at the staircase. 

The principal idea to make every cable 
and contact accessible without disturbing 
any other part, is carried through all wir- 
ing. The pictures show hardly any cable, 
but attention is called to the small racks 
of three strips over the right and left end 
of each board. These parts are the cable 
terminals—the cables being connected to 
them on the inside, the connections be- 
tween the cables being made at the outside. 


pair underground cables enter the ex- 
change building through a tunnel. The 
cables are spliced to silk and cotton ends 
a few feet from the distributing frame. 
The distributing frame was made by 
Frank B. Cook, and is equipped on the 
switchboard side with 150 pairs per col- 
umn of protectors, with self-soldering heat 
coils; fifty pairs of beeswax switch- 
board cables connect the distributing 
frame with the switchboard terminals over 
the right end of the boards, the cables 
being supported by a runway suspended 
from one side of the roof trusses. 

The line cables do not finish the cabling. 
The photographs were taken before the last 
set of cables was put in. There ‘will be 


so-called “switching” section, located on 
the fourth floor next to the windows. This 
section is equipped with a two-spring line 
and testing jack for each line, the lines 
being brought over from the distributing 
rack. The order wires of the operators 
at the section are connected to order wire 
keys on the toll-board on the floor below. 
Now, an automatic subscriber wishing a 
toll connection calls “Long Distance,” 
the last finger hole of his dial is 
marked that way. By calling this “Long 
Distance” his first selector is raised to the 
tenth step or “0” level, as is usually said. 
This “0” level is connected directly to re- 
lays controlling lamp signals at the re- 
cording clerk’s positions, of which there 
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will be three. The recording clerk takes 
the order and requests the subscriber to 
replace his receiver again, -to restore the 
line to normal condition. The toll order 
is passed to the proper operator. After 
securing the toll connection, the toll opera- 
tor communicates the order wire 
with the operator at the switching section 
and the latter operator designates the 


over 


trunk line between toll and switching posi- 
tions. Both operators insert plugs, the 
toll operator into the toll jack, the switch- 
ing operator into the line jack of the sub- 
scriber. 

plug 


By inserting the switching 


“eround” is thrown on the test ring and 
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of such lines is unlimited. The highest 
number of trunks of one directory number 
is at present fifteen, and the board is wired 
for an immediate increase to twenty-two 
trunks, but it takes only very little work to 
go beyond that. The private branch 
boards themselves are left as they are, 1. e., 
will be operated manually and the auto- 
matic part will be taken care of by equip- 
ping as many cords as there are trunk 
lines to the exchange with keys and relays 
required for automatic operation from 
the operator to the automatic exchange. 
A private branch telephone user will pro- 
ceed by first getting his local operator, who 


will make the connection for him and 
plug the two stations together. In the 


night-time, however, some of the telephones 
around an establishment may be con- 
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is a wire chief and assistant wire chief’s 
desk ; the one next to the power board has 
a combination position and information 
position No. 1. The desk at the wall, 
on this page, has information positions 
Nos. 2 and 3. 

All information and trouble trunks loop 
through the combination position, and end 
at other positions. So in the daytime four 
operators may be placed at information 
trunks, but in the night-time one operator 
ean handle all trunks at the combination 
position. The combination position and 
the wire chief’s desk are next to each other, 
so that in night-time one person alone can 
take care of all calls. All positions are 
equipped with automatic telephones so 
that the operators may call out. 

The so-called “traffic trunks” are a very 
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this test ring is connected to certain con- 
tacts in the board. This 
“ground” takes care of guarding the line 
interference the automatic 


automatic 


from over 
board. 

In the night-time, the switching sec- 
tions are closed down, and connection 
{rom the toll-board to the automatic sub- 
scriber is made by means of automatic 
calling devices connected with each toll 
operator’s position. 

There are about forty-five private branch 
stations with two or more lines. In the 
automatic board a multiple line station 
has only one number and the automatic 
switches take care of completing a call 
over either one of the wires. The capacity 


nected directly to the exchange. All these 
special telephones will be regular auto- 
matic telephones in daytime, calling the 
operator; in night-time calling directly to 
the exchange. 

Great care was taken to imitate all com- 
binations of extension circuits with two and 
three telephones on a line. All telephones 
are wired according to circuits designed 
especially for the requirements of quick 
changes from single telephones to exten- 
sion telephones. 

Another set of circuits was also engi- 
neered with great care, 7. ¢., information, 
trouble, wire chief and traffic. Some of 
the pictures show three two-position desks 
located in the automatic exchange. The 
one toward the automatic board, page 975, 


interesting feature of this exchange. ‘The 
idea of these trunks is to take care of all 
calls which. might go to numbers from 
where no answer can be received, for in- 
stance: numbers not used but called by 
mistake, number published, but taken out ; 
numbers changed ; and numbers of partics 
out of town. In manual practice the 
operator is supposed to know all that sort 
of information. In Columbus extra ter- 
minals are placed on the cable racks over 
the right end of the boards. These extra 
terminals are connected altogether, to 
twelve trunks, ending at different infor- 
mation positions. As described above, all 
lines are carried to the same cable ter- 
minals, so if a line is a “dead number,” 
it is connected by a short jumper to the 











June 17, 1905 


“dead number” traffic trunk, and calls to 
this line end at information position and 
will be answered. This traffic trunk wir- 
ing could certainly be done at the main 
distributing frame, but a rack with 8,000 
jumper wires is just filled up enough and 
all special wiring is better kept away from 


hi. 

Whew traffic trunks are divided into 
four different classes, such as “unused 
numbers,” “changed numbers,” ete., each 
class of trunks ending at signals desig- 
nated by the names, so that the informa- 
tion operator is given a clue to the cause 
of the call by noticing the trunk over 
which the call was received. 

The power for the exchange is taken 
from the regular city mains, 220-volt, 
direct current. Two _ five-horse-power 
Lundell dynamotors convert the 220-volt 
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current into seventy-five-volt to charge the 
two sets of American Battery Company’s 
storage batteries, each of twenty-seven 
The batteries have a capacity of 
i20 ampere-hours each, and are placed in 
i separate room in back of the power 
hoard. They are ‘supported by heavy 
wooden racks and a light roof was built 
over the cells to protect the cells from dirt 
that might possibly fall from the ceiling. 

From every joint between any two cells 
i fused wire is brought to a jack placed on 
the wire chief’s desk, so that the voltage 
of each cell can be measured by the volt- 
eter on the wire chief’s desk. The power 
hoard is a four marble slab design five feet 
long and six feet high. It contains all 
regulating, switching and measuring ap- 
paratus and also fuses for the common 
battery transmitters of the desks. The 


cells, 
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power is brought to the automatic board 
by No. 0 wire, two wires for each thousand 
group. The wires are pulled in flexible 
conduit and distributed in chutes left 
under the maple flooring. For ringing a 
one-sixth horse-power ringing machine for 
night work running on the storage battery 
and a one-half horse-power running on 
the commercial circuit for day work are 
installed and are shown herewith. Both 
machines have busy and howler attach- 
ment. 

A. few words about the “cut-over” may 
not be out of place. The literature about 
cut-overs is very scarce, anyhow, so this 
cut-over from a large common‘ battery 
exchange to an automatic is a choice cut 
for a telephone man. 

The cut-over is conducted along the 
following plan: the automatic exchange 


os 
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is absolutely finished first. Every line 
which ends in the manual board is multi- 
pled to a first selector, in other words, the 
drop at the manual board and the first 


selector in the automatic board are in 
multiple. As long as the subscriber’s 


telephone is wired for manual service, he 
calls manually by means of the operator, 
his first selector meanwhile being plugged 
so that it is not in service. 

The telephones are changed at the rate 
of about 100 a day, so that at the time of 
the start of the cut-over all stations are 
equipped with the new telephones. They 
are wired for manual service, 7. e., for 
é¢alling purposes current is flowing through 
the secondary of the induction coil and 
through the receiver, and for clearing out 
one side of the ringer is wired to “ground.” 

After the completion of the automatic 





exchange, the telephone men go around 
again and make in a minute’s time the 
changes in wiring. The automatic switch- 
board man at the same time cuts in the 
first selector and the manual switchboard 
man cuts off the drop. 

In following this plan no station will be 
out of service longer than a few minutes 
—the time the telephone man is working 
at it. 

As said before, all lines end in both ex- 
changes, whether operated automatically 
or manually. Therefore, during the time 
of cut-over, a subscriber who has a manual 
telephone will get any other subscriber 
through the manual switchboard in the 
old way, the calling signal and the two 
clearing-out signals being given in the 
same way as before, whether or not the 
called party is using a manually or auto- 
matically wired telephone. Each auto- 
matic subscriber gets all parties auto- 
matically. 

Besides the multipling of the lines, the 
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cut-over requires the multipling of the 
testing or guarding circuits. In the man- 
ual board the busy test is thrown on the 
jack rings by closing the two springs on 
the drop, cut-off relay. In the automatic 
board a guarding potential is established 
by grounding the private contacts of the 
connector banks. This feature is taken 
care of by a special set of jumper cables 
which connect these bank contacts and the 
drop cut-off relays. 

Another difficulty has to be overcome 
that is, the drop cut-off relay has been 
operating on the twenty-volt battery, while 
the automatic exchange operates on a fifty- 
four-volt battery, and some very ingenious 
engineering work had to be done so that 
the two exchanges would work in multiple 
and at the same time take care of the two 
different battery voltages. 
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SIGNALING IN THE SUBWAY.’ 


WALDRON. 


The low-voltage gravity battery, com- 
monly used for track circuits, has always 
been a source of more or less trouble in 
automatic signal work. On account of 
the impossibility of making an automatic 
block signaling system work successfully 
with a direct-current track circuit, when 
the running rails were used for a return 
for the propulsion current for trains, a 
new system was devised in which the sig- 
nal operating current was of such charac- 
ter that the instruments designed to be 
operated by it would not be affected by 
the propulsion current. It was found 
that sixty-cycle alternating current would 
flow through the tracks with the return 
direct current, also that a relay could be 
made which would be operated by an 
alternating current, and not respond to 
a direct current, nor would a direct cur- 
rent hold the relay in the clear position 
after it had once been cleared. 

Alternating current is supplied at a 
potential of 550 volts from thirty-five- 
kilowatt, single-phase, sixty-cycle motor- 
generators placed in the several substa- 
tions to the mains which extend through- 
out the subway. These machines operate 
in multiple. The signaling system re- 
quires but forty per cent of the motor- 
generators to be in operation at one time ; 
the other sixty per cent being held in re- 
serve. These generators are run continu- 
ously for twenty-four hours, machines in 
adjacent substations being run on alter- 
nate days. The cutting in and out of 
machines is done at midnight, as the traf- 
fic is light at that time and little damage 
would result from a careless employé cut- 
ting in his machine on the line before it 
was in synchronism. 

As a reserve source of supply of alter- 
nating current there is provided at each 
substation a twenty-five-kilowatt trans- 
former with a ratio of twenty to one, 
the secondary coil of these transformers 
at a potential of 550 volts is connected 
to two terminals of a double-throw switch 
which is on the signal switchboard. By 
reversing this switch the generator is cut 
off from the signal mains, and the sixty- 
cycle 550-volt current from the secondary 
coils of the transformer cut in. The cur- 
rent is supplied to the primary coils of 
these transformers direct from the turbo- 
generators which are used for lighting 
purposes at a potential of 11,000 volts. 
Thus, there are two independent sources 
for the alternating-current track circuits, 


BY J. M. 








1 Abstract of a paper presented before the Railway 
Signal Association in New York, May 23, 1905. 
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each of which has boilers, engines and 
dynamos in triplicate. This makes the 
supply as nearly constant as is obtainable. 

At each signal is a transformer, the 
primary coils of which are connected to 
the alternating-current mains; cutouts 
with three-ampere fuses are placed in each 
of these connections. These transformers 
have two secondary coils, one with a ratio 
of ten to one for lighting the signals, the 
other with a ratio of fifty to one for the 
track circuits. This gives about eight 
volts between the running rails of the 
track at the transformer end of the track 
circuit, and about seven volts across the 
terminals of the relays; as the relays are 
adjusted to pick up at three volts, this 
leaves a working margin of about four 
volts or a little over 100 per cent. A 
fifty-ampere fuse is placed in each con- 
nection between the block signal rail and 
the instruments in the mechanism case. 
For the month of February there were but 
three failures on account of alternating 
current for 4,206,720 signal movements. 

A resistance grid of one ohm is placed 
in series with the track circuit at the 
transformer end and another at the relay 
end of the block, to prevent the flow of 
an excessive amount of alternating cur- 
rent at the transformer, and also to pre- 
vent a harmful amount of direct current 
through the apparatus. An impedance 
coil of very low ohmic resistance is placed 
in multiple with the alternating-current 
relay; the chief object of which is to per- 
mit the passage of all direct current which 
returns through this path, and relieve the 
relay winding of this extra duty. 

For lighting purposes each signal is 
provided with two sixty-volt three-candle- 
power lamps in multiple, which receive 
their current direct from special second- 
ary coils in the track transformers. These 
lamps give little trouble, as five months’ 
operation with about 1,500 lamps, and no 
detentions on account of lamps burning 
out, amply demonstrate. The functions of 
the alternating current end with the track 
circuits, and the lighting of the signals; 
all other relays, signal valves, automatic 
stop valves and switch valves are operated 
by means of direct current from storage 
batteries, at a potential of sixteen volts. 
These batteries are connected in mu!tiple 
to two mains which extend throughout the 
length of the subway. Each battery unit 


consists of two sets of eight storage bat- 
tery\ cells, one motor-generator, ane switch- 
board with the necessary starting and 
controlling rheostats, charging and dis- 
charging switches, ammeters, voltmeters, 
overload charging circuit-breakers, etc. 
Battery stations are located in ‘or near 
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interlocking towers; all batteries are care- 
fully inspected and charged each day. 
Each set is given a charge of about twenty- 
five per cent in excess of its discharge of 
the previous day. The capacity of these 
batteries is such that there is always 
enough current on hand for five days’ 
operation. Current for lighting the 
towers and driving the motor-generators 
which charge the storage batteries is 
taken from the third rail. Battery sta- 
tions are so situated, that should any one 
be disabled, the adjacent station would 
supply all necessary current to keep the 
signals and interlockings running until 
the disabled batteries could be replaced, 

One of the battery stations is situated 
on the Manhattan valley viaduct about 
seventy-five feet above the street level, at 
a point where it has full benefit of the 
cold winds which come across the Hudson 
from northern New Jersey. No attempt 
was made to heat this enclosure, yet the 
operation of this battery was_ perfect 
during the coldest days of the winter. 

The compressed air for throwing 
switches and clearing signals and auto- 
matic stops is taken from the main pipe- 
line which extends throughout the length 
of the subway. Bends are used to take 
care of expansion and contraction in the 
pipe, and the customary expansion, joints 
are used where it is found unadvisable to 
use expansion bends. All branch pipes 
leading from the main air pipe to the 
various stops, signals and switches are 
one-half-inch heavy, galvanized. 

The air-compressors for supplying the 
compressed air are situated in the base- 
ment of the substations; one in each sta- 
tion. These are motor-driven, automatic- 
ally controlled machines, each with a 
capacity of 230 cubic feet of air per 
minute. All compressors are on the air 
line at all times, but the automatic con- 
trolling device on each compressor is ad- 
justed so as to shut down the machine 
when the air pressure reaches a prede- 
termined point, and start it after the 
pressure has fallen to a predetermined 
point which is considered the minimum 
pressure allowable. 

At points where the different signal 
repairmen make their headquarters, 
recording air gauges and recording a!ter- 
nating-current voltmeters are located: 
this makes it possible for a repairman at 
all times to know the air pressure in the 
pipes, and the voltage on the alternating- 
current mains. 

There are interlocking plants at forty 
different points in the subway system. 
Most of these interlockings are very busy 
places; at tower “B,” Ninety-sixth street, 
during the rush hours of the day, fifty- 
eight five-car trains and fifty-seven eight- 
car trains, or a total of 115 trains are 
handled each hour, and fifty-eight of these 
trains are crossed from one track to 
another. Switches, signals and stops must 
be operated for every train which passes 
this point; yet, so well has this been taken 
care of that for months there have been 
no detentions on account of defects in 
the mechanism. 
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APPLICATION OF THE DIFFERENTIAL 
GALVANOMETER TO EXACT MEAS- 
UREMENTS OF RESISTANCE.' 


BY W. JAEGER. 


Two resistances can be exactly com- 
pared with each other by the ordinary 
Wheatstone bridge method only when they 
are directly connected together (as in a 














Fic. 1.—COMPARISON OF RESISTANCES. 


resistance box) or when they can be so 
connected in series that the connecting 
resistance is negligible in comparison 
with the resistances ‘to be compared. Con- 
sequently small resistances, with separate 
current and potential terminals, can not 
be compared by this method; similarly 
with standard columns of mercury, where 
the connecting resistances assume con- 
siderable proportions. With larger re- 
sistances, on the contrary, this method is 
generally applicable. 

In all other cases the connecting resist- 
ance must be eliminated in some way, as 
for instance, in the Kelvin double bridge, 
hy the use of auxiliary ratio arms.* The 
Kohlrausch method,® using a differential 
galvanometer, can also be used in all cases 
where two coils of the same magnitude 
are being compared. In this method the 
effects of two oppositely directed currents 
on a needle are balanced and thus a com- 
parison of two resistances is obtained. 

In getting a differential effect, it is 
not practicable to oppose two separate 
coils of the galvanometer, because this 
produces a sidewise motion of the needle, 
which disturbs the observation and makes 
an exact measurement impossible. 
far preferable to wind two wires in 
juxtaposition on the same spool, so that 
if connected in series and opposed, the 





‘Translated especially for the ELectTricaL REVIEW 
from Zeitschrift fuer Instrumentenkunde, vol. xxiv, p. 
288, 1904, by Morton Githens Lloyd, Ph. D. 


*See ELEctricaL Review, January, 1904. 
3 F. Kohirausch, Wied. Ann., Xx, p. 76, 1583. 
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electrodynamic action almost entirely dis- 
appears. 

In case oppositely directed currents in the 
two windings exactly neutralize each other, 
and the two windings have exactly equal 
resistances, then the two resistances being 
compared have equal values if there be 
no deflection of the galvanometer. This 
condition of equality in the two windings 
should be approximately attained by 
means of extra turns or external resist- 
ance in one of the coils. But it will be 
shown in what follows, that it is by no 
means necessary exactly to compensate the 
two windings of the galvanometer in using 
the Kohlrausch method with a six-pole 
commutator, and thereby much time and 
trouble may be spared. 

Any instrument may serve as a differen- 
tial galvanometer which has two wind- 
ings of equal diameter wound together, 
thereby ensuring approximately equal re- 
sistances and magnetic actions. The bi- 
filar winding has the additional ad- 
vantage that different sensibilities for the 
galvanometer may be obtained by connect- 
ing the two windings in series or in par- 
allel. It also becomes possible to test the 
insulation of the windings. Consequently 





% 


. zt; d 


fPositeon L 





981 


equal. B is a resistance for regulating 
the test current, C is a six-pole commuta- 
tor with three connecting links, shown in 
solid lines for one position of the commu- 
tator and in dotted lines for the other. 
Reversing the commutator alters the con- 
nections as shown in Fig. 2; the current 
is reversed in r, and r,, but not in the 
galvanometer. The galvanometer G is 
connected to r, and r, in such a way that 
one winding joins the points a, ¢, the 
other winding the.points b, d. Connected 
to one winding of the galvanometer is an 
auxiliary resistance g, adjustable by 
means of a shunt n. It is found by trial 
in which side of the galvanometer this 
should be placed. 

The effects of the two parallel resist- 
ances N and n are different in kind. If 
we assume adjustments to have been so 
made that there is no deflection for 
either position of the commutator, then a 
change in N produces a deflection which 
is equally large for both positions of the 
commutator, but is in opposite directions. 
A change in n alone, on the contrary, has 
the effect of giving a deflection which is 
in the same direction for both positions 
of the commutator. It is, accordingly, 
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Fig. 2.—Errect or Two Positions oF COMMUTATOR. 


the bifilar winding recommends itself 
in all cases where it is possible. 

In order fully to understand what fol- 
lows we will first briefly consider Kohl- 
rausch’s method of overlapping shunts. 

In Fig. 1, r, and r, are the resistances 
to be compared, the larger of the two being 
provided with a shunt N, so that the re- 
sistances of the two arms may be made 


always possible so to choose N and g (or 
n) as to reduce the deflection to zero for 
both positions of the commutator. 

In Fig. 2, which represents the two 
positions of the commutator, r, and r, are 
the resistances to be compared, r, and r, 
the galvanometer resistances, r, and r, 
connecting resistances. The correspond- 
ing currents are 1,, 1,, 13, etc.: Let the 
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total current in the battery E be I, for 
position I, and I, for position II, and 
let 
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actually obtained by adjustment of g and 
N to give no deflection. 
If a, and a, are equal but not zero, that 


I 





Ls : 
(nr, + 7) (72 + 1s) +s (1 + 72 + 1s + 1%) 


L (1) 





N 


This assumes that in reversing, the cur- 
rent and are 
changed. 
ts = M, [12 (71 + 16) + 1% (72 + rs) | 
io = Mi Lri (72 + 78) + 6 (41 + 15) | 
and for position II (2) 
ts = Me [ri (t2 + 7%) + 78 (1 + rs) | 
ig = My [12 (m1 + 1s) + 1s’ (72 + 75)] 

Since the deflection resulting from the 
slight inequality in the action of the two 
currents is very small, we may introduce 
into the formule the sensibility of the 
galvanometer (relation between deflection 
in place of the actual 


connecting — resistance 


We have then for position I 


and current) 
strength of field. 

Let the deflection of the galvanometer 
for one ampere in the winding of re- 
sistance r, be A divisions of the scale, 
and for one ampere in winding r, be B 
divisions, then the sensibility of the gal- 
vanometer with the two coils opposing 
each other is given by the following de- 
flections : 


For position I 


i, = 
(72 + 15) (71 + 75) + 7! (ri + 12 + 1s + 1s) 


is, if the deflections for the two positions 
of the commutator are equal and in the 
same direction, and if further I, = I, 
and r,) = 7,, that is, if the resistances 
are not changed by reversing the commu- 
tator, then we obtain the same result as 
above. On the other hand, if the current 
and resistance are changed on reversal, as 
would in general be the case, then this 
relation is only approximate, but the ap- 
proximation is so close that with small 
deflections the error would be negligible. 
To show this, let 

Me 

“* 1+y 
where y is a small quantity, and let 

ma 

r, 
Then if a, = a, = a we have, neglect- 

ing terms of the second order, for e the 
expression 
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tions obtained. by reversing the commuta- 
tor are equal and in the same direction 
regardless of the ratio of A to B, jhe 
regardless of the ratio of the galvanome- 
ter resistance to the resistances being 
compared. ° 

In practice the two deflections are not 
actually made equal, but the correct value 
of the shunt N is determined by interpo- 
lation between two values N, and N, 


‘ lying on either side of N. 


Example—The above will be made clear 
by an example of a comparison of two re- 
sistances of the nominal value of one ohm. 

DEFLECTIONS. 
N, — 74 ohms. N, — 
—7%.2 +1.; 
+2.2 —5.: 
—9.4 +6. 
CURRENT REVERSED. 


+6.8 


—2.3 


ohms. 


"5 
Position I. : 
Jaen! |: 


Difference, 


~ 


) 
y 
n4 
) 
ww 


Position I. 
aE, 


Difference, —9.1 


Mean, —9.25 


+ 6.35 
The deflections in positions I and II 
are combined by subtracting, thus giving 
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™ an. 


in which the approximate relations r, = 
ry, '; == r, and A = B have been used, 


a, = M, [Aj re (11 + 76) + 74 (72 + 1%) } — Biri (72 + 5) + 1 (11 + 75) }) 


and for position II 


(3) 


a, = Me [A {7 (1% + 76) + 73’ (1 + 1%) | — Bi re (7, + 1s) + 7s! (72+ 1s) } J 


From these equations we can get all 


the relations necessary for the use of the 


differential galvanometer. 

If a, = a, = 0 we get two expressions 
for : which when equated give an ex- 
pression of the form 

C (7, — rz) = 0 
where © has some value other than zero. 
Hence r, and r, are equal, if no de- 
flection be obtained in either po- 
sition of the commutator, no matter what 
the values of A and B may be, nor what 
the relative values of the un- 
known resistance and galvanometer re- 
sistance may be. And since r, = r, we 
have in this case 
A oN +7; ° 
CAH 
This ratio of r, + r, to r, + 1, is 





* This expression is obtained by equating a, to zero. 
If we equate a. to zero, we get 
A rs 2 a Ts. 


B it's 
from which it follows that r,=7, and A=B. It is 
thus seen that the deflections can be zero only when the 
two halves of the galvanometer are equal in resistance 
and in magnetic effect.—Trans. 


since we are only considering the small 
discrepancy between r, and r,. 

AI, is the deflection which would be 
obtained if the current I, were sent 
through one coil alone, while a@ is the de- 
flection due to the differential action of 
the two coils, and can always be made 
small by adjustment of n and N. Hence 


is always very small. For example, 


= 
Al, 
let A = 108 divisions, a = 100 divisions 
(a quite large deflection), I, = 0.01 


a , a 
ampere; then —~ = LO. Since this is to 


Al, 

be multiplied by the small expression in 
the parenthesis, the value of e in prac- 
tice would be less than 10—*, and this 
agreement between 7, and 1, is all that is 
necessary even in most measurements of 
precision. 

Hence we may express the above results 
as follows: 

Two resistances compared by the Kohl- 
rausch method are equal, when the deflec- 


a (r+ 1's) (2 mtn +75) ( i‘ i. “) 
“7; ("% + ?s) Pyar ee 


a deflection of — 9.3 scale divisions for 
N, = 74 ohms and + 6.4 divisions for 
N, = 75 ohms. If n had been exactly 
adjusted, we should have obtained in the 
first case a deflection of — 4.7 divisions 
for position I, + 4.7 divisions for posi- 
tion II; and in the second case + 3.2 
divisions for position I, — 3.2 divisions 
for position II. This would have given 
the same result. But an example was 
purposely chosen, in which n was not 
exactly adjusted, in order to show how, 
by proper combination of the observa- 
tions, the incompleteness of balance is 
corrected for. If, on the other hand, N 
were properly adjusted, while n retained 
its value in the example, we should have 
had 
Position I. —2.5 
«TT. 2.5 


Difference. 0.0 


since equal .deflections to the same side 
indicate equality of the resistances. 

In this case the sensibility is such that 
a deflection of eight divisions corresponds 
to a difference in resistance of 1.8  10—* 
of its value. By interpolation between 
1 1 
N. and N, 
calculated which would make the two re- 
sistances equal, and then the relative 


the value of N may be 
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values of r, and r, are obtained from the 
relation 


I 1 1 
no mt N 


= 

09 
oF 
< 
rs) 
mR 


_ ri re 

nn = 
sonsibility—We shall now consider 
wi at resistance should best be chosen for 
galvanometer. Theoretically the 
-reatest sensibility is obtained when the 
yi ‘stance of the galvanometer is equal to 
resistance being measured, which is 

parallel with it, or 


iy = ty "5 — Fe 


‘ince the galvanometer resistance can - 


tally be varied within certain limits, 
‘ need not be large compared to the re- 
ance measured, it is best to fulfil the 
e conditions as closely as may be 
.ticable. In measuring very small re- 
‘ances, this condition can not usually 
satisfied. 
\quation (3) gives the sensibility for 
civen strength of the test-current. If 
: let m= nr, (1 +e) and s,= = 
| A = B we have 





oo Al ’ 
a | 
since half the current flows through 
each side t= a 


Calling C the deflection for one am- 
pere with a galvanometer resistance of one 
im, then, since the total resistance is 

r,, the deflection due to the terms in 
ne of the windings is 


ae 
The maximum sensibility with a cur- 
rent t, through “ resistance 1, is 


= >a Vr, 
2 = 
If r, and r, are not equal, a will be 


ca 
‘ a: 
-naller in the ratio \ *- 
Ts 


Comparison with Sensibility of Wheat- 
‘one Bridge and Kelvin Double Bridge— 
‘| is of interest to compare the maximum 
ensibility of the differential method 
vith that of the bridge methods, assum- 
ng the same current strength to be used 
a the resistance measured. This condi- 
ion must be taken as the basis of com- 
parison. From the equation for the cur- 
rent in the galvanometer arm of the 
Vheatstone bridge (Fig. 3) 


to = 
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est when the resistance r, of the gal- 
vanometer is equal to the external re- 
sistance completing the galvanometer cir- 
cuit, or 
oe (r + 13) (r2 + 7) 
~ (Ti+ f2 + 7s + 1%) 





Since 
ue wa I Ts 
(= - - 
fr-F '5 
we have 
. i r; 4 — Te ts 
i, = ———— 
"21's (1s + 1) 
and 


_ Sete ee es 
° 20 1s (Te + 1) 
according to 


Ser CV ry 


Two cases now arise, 
whether 
mni=r(l1+ 6 and7r,= % 
or 


7, = 15 (1 + ¢«) and r, = 7. 














ft 


Fic. 3.—WH8HEATSTONE BRiDGE. 


In the first case, as shown, the external 
resistance of the galvanometer circuit is 
1% (r, + 7,); and in the second case it is 
2 Mrs 
m+ re 
value. In the first case the greatest sen- 
sibility is obtained when r, = r, = 0; 
in the second case when r, = ry = 
co (for constant ‘,); both are limiting 
cases, never reached in practice. In both 
cases the sensibility is given by 


—, and r, should have this same 


os 4, Vv r,€ 
2V2 
and hence is equal to the sensibility 
obtained with the differential galvanome- 
ter, when the same current is used in the 
resistance measured. 
If a change in one of the coils under 
comparison is to give the same deflection 





c= 


111%, — 121s 





we obtain the sensibility in the same 
inanner as above. The sensibility is great- 


I; (ri + 1 5 of 3+ 1%) + (ti + 1s) (72 + 1%) 


as a change in one of the ratio coils, then 
all of the resistances r,, 1;, 72, 1. 7, Should 


needle of the galvanometer. 
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be made equal, and the sensibility becomes 


a=; iVrie 
which is smaller by the factor V2. 

In the Kelvin double bridge the sen- 
sibility is smaller, since the auxiliary 
ratio coils increase the external resistance 
of the galvanometer circuit.t If the re- 
sistances of the auxiliary ratio coils are 
r, and r, the resistance of the galvanome- 
Ts Ts 
's + 16 
and the total resistance of the galvanome- 
ter circuit is larger by the quantity 


ter arm is 7) + - 


Ts 16 





———. In comparing equal r>sist- 
T+ 1s 

ances we have approximately r,; = 1, 
rs = 1,, Tt; = 7, and in the most favor- 


able case ry = % (7, + 7; + 75). 


This gives for the sensibility 

a ty r; — 

~ 24 2 Nr, +7; + 7; ae i 
which is smaller than the maximum sensi- 
bility with the Wheatstone bridge by the 


a 


factor ‘J eee * "sn practice the re- 
1 


sistances 7, and r, can not be made small, 
and are usually much larger than r,. 

It. is to be noticed, however, that in 
measuring small resistances, the most 
favorable values can not be used in the 
(lifferential method, so that here also the 
sensibility is correspondingly reduced. 

Influence of Poor Insulation in the 
Galvanometer—Very low insulation be- 
tween the two windings of the galvanome- 
ter may introduce serious errors into the 
measurement; hence good insulation is an 
important requisite. The value of the 
insulation resistance is easily obtained by 
disconnecting the ends of the two wind- 
ings. If one is in doubt as to whether 
the measured insulation is sufficient for 
the purpose in hand (for instance, if an 
accuracy of one part in a million is de- 
sired in the comparison of two resist- 
ances), the two resistances can be inter- 
changed and the measurement repeated. 
If the same result as before, within the 
prescribed limit of accuracy, is obtained, 
the insulation is sufficient for the pur- 
pose. The shunting effect arising from 
poor insulation can affect the measure- 
ment in two ways; it acts as a shunt to 
the resistance measured, and thereby 
changes its value; and the current be- 
tween the two windings may act on the 
The. effect 
of poor insulation on the result depends 
upon the position of the fault. 

For instance, a shunt between points 





1See ELEcTRICAL REVIEW, January 16, 1904, p. 97. 
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a and d or between points b and ¢ (Fig. 
2) or between the middle points of the 
two windings would do no harm, whereas 
a shunt between points a and 6b or be- 
tween -points ¢ and d would diminish 
one of the _ resistances, without 
acting upon the galvanometer. A uniform 
leakage between the two windings over 
their entire length would be without ef- 
fect. 

Conclusion—Good insulation is desir- 
able in a differential galvanometer, but 
perfect equality of the windings in re- 
sistance or magnetic action is not neces- 
sary if the observations in the Kohlrausch 
method are taken by means of the six- 
pole commutator, and combined as in- 
dicated above. To obtain the greatest 
sensibility, which is then equal to 
the maximum sensibility of a Wheat- 
stone bridge, the resistance of the 
galvanometer windings should _ be 
nearly equal to the _ resistance 
measured. The sensibility of the gal- 
vanometer, for a current i in the re 
sistance r, as measured by the deflection 
a, is then 





s= - 

24/2 
where C is the deflection for a current of 
one ampere when the resistance is one 
ohm, and ¢ is the fractional change in the 
resistance measured. 

The sensibility of the Kelvin double 
bridge is smaller on account of the aux- 
iliary ratio coils, it being assumed in all 
cases that the same test-current is passed 
through the resistance measured, and that 
the other resistances have the most favor- 
able values. 


tyr c 
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Wood Gas for Power Purposes. 

A paper was read recently by Mr. G. 
M. Douglas before the British Institution 
of Mining and Metallurgy, of Great 
Britain, on “Wood Gas for Power Pur- 
poses and Gas Generators.” This paper 
described the gas-producing plant of the 
Moctezuma Copper Company, in which 
the gas is supplied to the engines from a 
Loomis-Pettibone gas-generating plant. 
The fuel used is an inferior, scrubby oak. 
The generator is started with a coke fire 
about three feet deep, at the top of which 
is placed a layer of wood. Only enough 
combustion is required to transform the 
wood into charcoal. It is said that the 
gas gives good results in the engine, being 
better than gas from coal of the same 
calorific value. The results of a test, dur- 
ing which nearly 40,000 kilowatt-hours 
were generated, the average consumption 
being 447 electrical horse-power, show 
that the consumption of wood per elec- 
trical horse-power-hour was 2.6 pounds. 
During the same time coke was used in 
addition at the rate of 0.11 pound per 
horse-power-hour. 
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A Bolometer for the Absolute Meas- 
urement of Radiation. 

At a meeting of the London Physical 
Society, on May 19, Professor H. L. Cal- 
lendar read a paper on “A Bolometer for 
the Absolute Measurement of Radiation.” 

It is now generally agreed that the elec- 
tric compensation method, in which the 
heat received by radiation on a metallic 
strip is determined by measuring the elec- 
tric current required to produce the same 
rise of temperature in the strip, is the 
most satisfactory and accurate method for 
absolute measurement. Two methods have 
been used for this purpose. (1) the thermo- 
electric method of Angstrém, in which 
the equality of temperature between the 
strip exposed to radiation and that heated 
by the current is determined by means of 
a copper-constantan couple, the two junc- 
tions of which are attached to the backs of 
the two strips with silk paper and shellac; 
(2) the bolometric method of Kurlbaum. 
in which the rise of temperature produced 
by the radiation or by the electric current 
is measured by the increase of resistance 
of the metallic strip itself. In applying 
the first method it is necessary to use a 
sensitive galvanometer for the thermo- 
couple, and an accurate milliammeter for 
the current. It is also necessary to make 
measurements with the strips inter- 
changed, as it is impossible to secure exact 
equality of resistance of the strips, and 
exact equality of thermal contact for the 
junctions which are insulated from the 
strips by paper and shellac. The advan- 
tages of the second method, which has not 
hitherto been, applied to the extent which 
it merits warrant are (1) that the strip is 
also the thermometer, and can therefore be 
made much thinner and quicker in action 
as no paper insulation is required. (2) 
That the power available is much greater, 
so that the same portable milliammeter 
which serves for measuring the current 
may also be used for the resistance balance 
in place of a sensitive galvanometer. (3) 
That the actual resistance of the strip 
may readily be verified at the time with- 
out special additional apparatus. (4) 
That uniformity of resistance of the strip 
is less important than in the thermoelec- 
tric method, in which the mean resistance 
of the strip is not necessarily the same as 
the resistance at the central point where 
the temperature is taken by the couples. 
(5) That the area exposed to radiation 
may be more accurately measured. In the 
practical application of the bolometric 
method for the absolute measurements of 
solar radiation, the author has introduced 
certain modifications suggested by experi- 
ence in. platinum thermometry, with the 
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object of securing (1) temperature com- 
pensation, so that the zero remains con- 
stant in spite of changes in the surround- 
ing temperature; (2) conduction com- 
pensation, so that loss of heat by conduc- 
tion at the ends of the strips may not 
affect the readings; (3) accurate measure- 
ment of the area of radiation absorbed.— 
(1) In order to secure accurate temperg- 
ture compensation during the observations 
of radiation when changes of temperature 
of the instrument are sometimes un- 
avoidable especially with powerful sources 
of radiation, in spite of the water-jacket in 
which the instrument is enclosed, the bolo- 
meter is balanced against a balancine’ re- 
sistance constructed of the same platinum, 
enclosed in the water-jacket, but pro- 
tected from the radiation. (2) To secure 
conduction compensation, this balancing 
resistance is made in two parts, one (1) 
precisely similar to the bolometer itself. 
but with strips one centimetre long in- 
stead of three centimetres, so that the ends 
of the strips are subject to the same con- 
duction losses as those of the bolometer 
when heated by the electric current, the 
change of resistance measured being that 
of the central two centimetres only of 
the strips, which length is uniformly 
heated. The other part (0) of the balanc- 
ing resistance is replaced by a resistance 
of manganin when the actual temperature 
of the bolometer or the heating effect of 
the current is measured. (3) To secure 
accurate measurements of the area of 
radiation which is absorbed, this area 
is determined by an aperture in the 


cover of the water-jacket having a 
width of two centimetres coinciding 
with the central portions of the 


bolometer strips. The strips are arranged 
with a small overlay, so that all the radia- 
tion entering this area falls on the strips. 
The necessity of accurate measurement of 
either the length or the width of the strips 
themselves is thereby avoided. With these 
modifications the bolometric method ap- 
pears equal in convenience and probably 
superior in accuracy to the thermoelectric. 
Owing also to the great increase in power 
available, the absolute measuring bolo- 
meter can be directly used with one of tlie 
author’s self-recording instruments for 
solar radiation. Comparisons have been 
made between the bolometer, in which the 
platinum strips are directly exposed to 
radiation, and one of the author’s orii- 
nary sunshine receivers enclosed in a 
glass bulb, in order to determine the effect, 
if any, of the glass bulb in selective ab- 
sorption. ‘The values of the reduction 
constant obtained for the glass receiver 
showed no certain variation over a wile 
range of quality of radiation, from sun- 
shine or arc light down. to a dull red heat. 
This result is probably to be attributed 
to a self-compensating action of the glass 
bulb. which ‘radiates to: the enclosed coils 
precisely those rays which it absorbs. 
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Electrical Patents. 
Albert G. Davis, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany, of New York, a patent granted to 
him on a taping-machine (791,081, May 
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portion of the coil may be moved relative- 
ly to the head. Antifriction means are 
carried by the table to facilitate the turn- 
ing of the coil, whereby the corner por- 
tions may be properly moved relatively to 
the head. 
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TAPING-MACHINE, 


30, 1905). The invention more particu- 
larly relates to machines for taping trans- 
former coils of the larger sizes. Various 
devices have heretofore been designed for 
this purpose, but such machines have been 
objectionable on account of their complex 
structure or, when the structure has not 
heen so complex, on account of the great 
muscular effort required to manipulate 
the coils while being operated upon. The 
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“aS 





The Weaver Electric Fire Engine Com- 
pany, of Pittsburg, Pa., controls a patent 
recently granted to James E. Weaver, of 
Allegheny, Pa., on an electric-power sys- 
tem. (790,941, May 30, 1905.) The 
invention relates to electric-power devices, 
especially those for fire engines, and is 
designed to provide a new and improved 
arrangement of electric motors and con- 
nections for driving pumps on the port- 
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SysTtEM oF CoNNECTIONS FOR Driving Pumps ON PorRTABLE FIRE ENGINE. 


object of the invention is to provide a 
‘aping-machine which shall consist of few 
parts and which shall require but slight 
cifort on the part of the operator even 
when taping the largest sizes of coils. 
In the embodiment of the invention, a 
table is employed, a winding-head and a 
follower. Means are employed for ac- 
tuating the follower whereby the straight 


able engine. The object of the invention 
is to provide a motor arrangement which 
shall be flexible and easily regulated for 
driving the pumps at different speeds, 
also to provide a compact arrangement 
which shall be light enough to carry on a 
portable engine. A plurality of shunt- 
wound motors are employed with per- 
manent mechanical driving connections 
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between them. Pumps are mechanically 
connected to one of these motors, and 
means are provided for successively con- 
necting the motors in series, then cutting 
out one of the motors electrically, then 
connecting them in parallel while rotating 
in the same direction. Means are also 
employed for cutting out resistance 
through successive steps both in the series 
connection and while one motor is elec- 
trically disconnected. 

A switch for electric circuits is the 
invention of Benjamin P. Rucker, of 
Wilkinsburg, Pa., and the patent obtained 
thereon has been assigned to Westing- 
house Electric and Manufacturing Com- 
pany, of Pennsylvania (790,983, May 30, 


ee 
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Switcu FoR ELeEctric Circuits. 


1905). The invention has particular ref- 
erence to devices employed in connection 
with dynamoelectric generators for short- 
circuiting the field-magnet coils through 
a resistance at the instant of or before the 
opening of the field-circuit. The object 
of the invention is to provide a switch of 
this character which may be controlled 
from a distant point and which may be 
effectively opened and closed to attain 
the desired result by electromagnetic 
means. In carrying out the invention, 
means are employed for short-circuiting a 
field-magnet winding through a resist- 
ance, comprising a switch for the elec- 
trical-supply circuit, a switch for the 
field-magnet and resistance circuit, a 
magnet-coil for first closing the resistance 
circuit switch and then opening the elec- 
trical supply circuit switch, a second mag- 
net coil for closing the electrical supply 
circuit switch and opening the resistance 
circuit switch, and means for controlling 
the current supply to the coils from any 
advised point. 
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Reviews of 


The Real Efficiency of Steam Boilers. 

The point is here made by Mr. W. H. 
Booth that, in testing the efficiency of a 
steam boiler, it is not fair to charge it 
with the heat necessarily carried oft by 
the water formed during the process of 
combustion; nor is it right to charge a 
boiler with the heat which must pass off 
in the products of combustion. It is mot 
possible to reduce these to a temperature 
lower than that of the steam, and, even 
assuming that there is no excess of air, 
a certain amount of heat must pass up 
the chimney. Mr. Booth believes that 
these inevitable losses should be allowed 
for. In an example which he takes, this 
correction raises the efficiency of the 
boiler from fifty-eight to sixty-six per 
cent.—Abstracted from the Electrical 
Review (London), May 26. 

F 

Electrically Propelled Fire Engines. 

The city of Hanover, Germany, has 
two electrically propelled fire engines and 
one driven by steam. These have been 
in service for three years, and seem to 
have given excellent practical perform- 
ance, as well as satisfactory financial re- 
sults. The total expense of the two elec- 
tric machines for 1902-1903 was $2,950; 
for 1903-1904, it was $2,500, and for 
1904-1905 it was $4,743. This includes 
repairs to the apparatus, depreciation, 
the cost of normal charging of the batter- 
ies, and the cost of charging for drilling. 
The large expense of the last year men- 
tioned was due to repairs on the batter- 
ies. For the three years mentioned the 
following distances were covered: 3,759, 
3,113 and 3,273 kilometres; hence the 
total expense per kilometre for the three 
years was eight, eight and 14.5 cents, re- 
spectively. The mean for the three 
years was ten cents per kilometre. When 
horses were used for the same purposes, 
the cost per kilometre was about sixty 
cents. The expense of maintenance and 
repair of the steam engine was $186 for 
1902-1903; $1,270 for 1903-1904, and 
$3,654 for 1904-1905. If these ma- 
chines had been drawn by horses the an- 
nual expense would have been about 
$3,000, hence the introduction of au- 
tomobile fire engines has saved Hanover, 
during the three years, about $9,300. The 
negative plates of the batteries are still 
in good condition after three years of 
service.—Translated and abstracted 


from L’Electricien (Paris), May 2%. 
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The World’s Production of Copper. 

The statistics here given show ithe 
progress in copper production during the 
past ten years. While they indicate a 
steady growth in the yearly output of 
copper, it is not yet certain whether this 
growth is keeping pace with the increase 
in consumption. For the year 1904 the 
aggregate output was 613,125 tons, in 
comparison with 574,740 tons for the 
preceding year; 541,255 tons for 1902; 
479,514 tons for 1900; 399,730 tons for 
1897, and 324,505 tons for 1894. The 
output has almost doubled in the past 
ten years. The better proportion of the 
38,385 tons increase during the past 
year is traceable to the United States, 
which continue to furnish more than fifty 
per cent of the world’s copper. Aus- 
tralia made fair progress, putting out 
over 34,000 tons. Chili made but little 
increase, putting out about 31,000 tons. 
Japan shows an increase of about ten 
per cent, while Spain and Portugal show 
decreases. Mexico shows an increase of 
about ten per cent. Canada and Ger- 
many remain about the same. The out- 
puts of the different sources of the 
United States were as follows: Mon- 
tana, 110,500 tons; the Lake sources, 
92,320 tons; Arizona, 81,750 tons; other 
states, 49,600 tons. Reports from 
Alaska and the other northern districts 
indicate that they may become important 
copper producers.—A bstracted from En- 
gineering (London), May 26. 

a 
Transformer Insulation. 

In this article Mr. O. B. Moore dis- 
cusses the question of the relation be- 
tween ohmic resistance and dielectric 
strength of insulating materials. An in- 
sulator must perform two functions: it 
must prevent a leakage of current by con- 
duction either across its surface or 
through it, and it must prevent the cur- 
rent from breaking through. The first 
property is called its ohmic resistance, 
the second its dielectric strength, and the 
two together form its insulating power. 
Electrical work may be divided into two 
branches, wherein the requirements for 
insulation are widely different. In tele- 
phony and telegraphy, where low volt- 
ages are used, the dielectric strength of 
the insulating. material is of relatively 
small importance; but as small currents 
are used and circuits are long, the insu- 
lating material must have a high ohmic 


resistance. On the other hand, ir, ap- 
paratus designed for the generation and 
transmission of electrical energy, where 
the currents are large and voltazes are 
high, dielectric strength is the property 
mainly desired, as the leakage of » «inal! 
amount of current is not objection ible, 
This difference of requirement for 4» in- 
sulator in the two branches of ele-iric- 
al work naturally gives to the ter): “in- 
sulation” a double significance, »!:ich 


has often led ito confusion. For one 
branch of electrical art good insi'.\ing 
material means something: with a igh 
resistance; in the other branch it |. .ns 
a material with a high  diclectric 
strength; and the two properties (io not 


necessarily go hand in hand. The isu- 
lation resistance of a transformer m.:\ be 
suspiciously low, and still it may run 
continuously for years, under ay rage 
conditions of load, without breaking 
down; perhaps getting better as tlie in- 


sulating material dries out. On the 
other hand, a transformer may show an 
exceedingly high insulating resis! ance 
when tested at a low voltage, and yet 


break down as soon as it is put into a:ival 
service. The ohmic resistance of ai in- 
sulator depends largely upon the amount 
of moisture it contains. If one nicas- 
ures the insulating resistance of wni ried 
material during the drying process, it is 
usually found that the resistance ‘alls 
rapidly as the temperature rises unt!! a 
minimum point is reached; then, as the 
moisture is gradually expelled, the re- 
sistance increases. For this reason ‘| is 
usual to treat insulating materials wiih 
moisture repellents. Tests of a nuniver 
of transformers of different sizes showed 
apparently no connection whatever 'ie- 
tween the ohmic resistance and the li- 
electric strength. These tests lead to ‘he 
following conclusions: the ohmic resist- 
ance and dielectric strength of moist ‘n- 
sulation are higher when cold than w!°n 
hot. As the moisture is expelled dur'ug 
the drying process, it collects at cer{siu 
parts and thus reduces the ohmic resist- 
ance considerably, until there is a ‘c- 
crease in the rate at which moisture is 
being expelled, when the resistance e- 
gins to rise. This drying characteristic 
for sheet materials is usually smooth. A 
high voltage should mot be applied to ap- 
paratus when the ohmic resistance is low. 
A material which is badly deteriorated 
mechanically by heat may have a high 
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ohmie resistance, but very poor insulat- 
ing qualities. The principal use of 
ohmie resistance measurements of insu- 
lation lies in the comparison they af- 
ford of the damp-proof qualities of vari- 
ous dielectrics, and in the measurement 
of the degree of dryness attained.—Ab- 
siracted from the Electric Journal 
(littsburg), June. 
a 
Incandescent Lamps. 

\n interesting and detailed discussion 
iven here by M. A. H. Bainville of 
developments in incandescent 
The various attempts to improve 
the carbon filament lamp are first de- 
The advantages of carbon are 


] nt 


1 
Is OS, 


ser. bed. 
t!» ease with which the filament is pre- 
ped and its mechanical properties when 
he’. Moreover, carbon, being a simple 
hv, is not electrolyzed by the passage of 
«ent. Its high resistance enables a 
s!-.t filament to be used. The defects of 
tl: carbon lamp are due to its chemical 
physical properties. It oxidizes 
ex ly, and is not an efficient luminous 
‘ator. Another defect is the blacken- 
of the globe, due to a deposit of car- 
This blackening takes place more 
‘idly at high voltages. The author has 
id by experiment that it may account 
an absorption of from twenty to 
nty per cent of the light given off by 
filament. To avoid this _black- 
ga patent was taken out in 1902 by 
nens & Halske in which an attempt is 
vile to localize the deposit of carbon by 
iintaining one spot of the globe cooler 
van the rest. Attention is called to the 
reased cost of lighting with higher 
voltages. Assuming a price of power of 
'.enty cents per kilowatt-hour, the author 
~vows that, allowing for interest and de- 
»veciation of the line, cost of current and 
‘ expense of replacing the lamps, it 
‘Il cost no more to operate a four-watt, 
~'0-volt lamp than it will to operate a 
‘0-volt, three-watt lamp. This is with 
a line loss of two per cent. With a line 
ss of one per cent the 220-volt, four- 
‘att lamp costs only about seventy-five 
* cent as much as the three-watt 110- 
\lt lamp. With a loss of two per cent 
1 the line, the three-watt, 220-volt lamp 
a little more expensive than the two 
nd one-half-watt, 110-volt lamp. If the 
‘ost of power is less than twenty cents 
Her kilowatt-hour, the higher-voltage lamp 
‘ains more than the low-voltage, so that 
: 220-volt lamp is more economical in all 
‘ses. A number of attempts have been 
‘made to improve the carbon lamp by coat- 
‘ng the filament with other materials. 
For this purpose salts of metals and 
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metalloids have been added to the cellu- 
lose, and carbides of the infusible metals 
have been formed on the surface. ‘Tests 
show, howeyer, that there is a tendency 
for these compound filaments to break up, 
and the filament reaches an unstable con- 
dition. The first hign-efficiency lamp 
with a metallic filament was the osmium 
lamp. There are about 50;000 of these 
lamps at present in service, distributed in- 
Berlin, Munich and Vienna. The metal 
is obtained in a powder in the residue 
left after refining platinum. The powder 
is reduced to osmic acid, is agglomerated, 
and then pressed into filaments. These 
are calcined at a high temperature, thus 
giving a filament containing a mixture 
of osmium and carbon. These filaments 
are brought to incandescence by passing 
an electric current through them in an 
atmosphere of water vapor, which oxidizes 
both the carbon and the osmium, but the 
latter is easily reduced to the metal by 
hydrogen, so that, at the end of the proc- 
ess, the filament consists of practically 
pure osmium. Its surface is porous and 
rough. This filament is fused to platinum 
leading-in wires in an electric arc. As 
it is soft and flexible at the temperature 
of incandescence, it must be held in place 
by anchors. These are small crooks of 
thorium oxide attached to little glass 
columns fastened to the side of the globe. 
If the lamps are not suspended in a 
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vertical position, the filament takes an 
ungraceful position. To disguise this it 
is customary to frost the globe. Tests 
of the osmium lamp are given, and show 
that the efficiency is about 1.5 watts per 
Hefner candle. The efficiency increases 
with a rise in voltage, but not as rapidly 
as does that of the carbon lamp. The 


osmium lamp is, however, able to with- 
stand an abnormal voltage better than 
the carbon lamp. At the present time 
the following lamps are made: ten candle- 
power, forty-five volts; sixteen candles, 
forty-seven volts; twenty-five candles, 
sixty-two volts; thirty-two candles, 
seventy-six volts. Recently it was stated 
that a lamp for 110 volts had been made, 
in which the filament was 0.03 milli- 
metre in diameter. As, however, the 
osmium filament is delicate, this ex- 
ceedingly fine filament would seem to be 
impracticable. The author, besides the 
lamps referred to, discusses at length the 
Nernst and the tantalum lamps.—T'rans- 
lated and abstracted from the Bulletin de 
la Société Internationale des Blectriciens 
(Paris), May. 
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Cost of Electric Lighting in Various 
Cities. 

In the Municipal Journal and Engineer 
for June, Mayor Fobes, of Syracuse, 
N. Y., presents statistics regarding street 
lighting in a large number of cities in ~ 
the United States. Both private and 
municipal electric light plants are in- 
cluded in the list which is given below: 




















Municipal Cost Per pore a eer 
; >, ; ; : ge Capitalization 
City. Population. — ane vo Fuel Used. Price Coal. of Plant. 
Albany ...........- 93.920 private $117.80 coal ne ee $2,060,000 
Allegheny......... 138,018 municipal 68.59 coal ae 
pl eee 96,550 private 7.00 coal _ 3 a Reece 
Baltimore.......... 531,313 private 99 92 coal 3.20 2,700,000 
OI ac ccae «scans 594,618 private 124.10 coal aan 10,500,000 
Bridgeport ........ 77,685 private 82.00 coal in.  . duamanas 
Chicago. .......... 1,873,880 municipal 75.00 water waaay, th “axeeeeed 
Cincinnati......... 382,934 private 96.00 ecal 3.75 700,000 
Cleveland . a 414,950 private 54.36 coal 2.75 1,650,000 
Columbus.........- 35.487 municipal 66.00 coal 1.75 31,000,000 
| eer 44,159 private 73.56 coal 1.30 2,500,000 
[i eee 144,588 private 54.36 coal 2.75 1,650,000 
0 eee 9,653 municipal 35.00 coal 1.40 485,000 

mira............- 87,106 private 43.00 coal CC ee eee 
Fall River. ........ 114,004 private 90.00 coal 3.00 8,250,000 
Grand Rapids. .... 1,630 municipal 61.65 coal 2.58 849,506 
Hartford .......... 863 private 80.00 coal |! TS are 
Indianapolis....... 196,033 private 109.50 coal 4.15 350,000 
Jersey City........ 219,462 private 70.9% coal 2.85 45,000 
Kansas City. ...... 178,064 private 70.00 coal and water 4.00 1,900,000 
Louisville.......... 215,402 private 74.00 water esas, («dS Cmts | nek 
| ee 5 100,150 private 97.50 water ose «86s, senna 
Lymm... ...-ccseees 72,350 private 65.00 coal SS ee eee eer ce 
Memphis........... 113,669 private 84.00 coal Bee 
Minneapolis........ 214,112 private 120.45 coal Sey eee oe 
Nashville .......... 82,711 municipal 98.55 eens cee 4d ~ iqdamiads 
New Bedford...... 68.955 private 85.00 eees eN, Meee 
New Haven....... 114,600 private 94.00 coal CE ee eee 
New Orleans....... 360,625 private 45.00 coal 1.79% 200,000 
New York. ........ 3,766, 139 private 98.55 coal ae 845,000 
On) ae 118,361 private 82.1216 coal 8.75 1,000,000 
Paterson.......... 113,267 private 77.00 coal 8.25 | nen eens 
Portland, Ore ..... 98,655 private 146.00 coal ana 85,338,000 
Providence. ....... 189,742 private 94.50 coal uaae. ~ ‘BE.  aaaneaae 
R Peccacaanes 85,051 private 101.00 water aie «ho memmaues 
Richmond. .... 86,148 private 63.60 coal 3.80 5,000,000 
Schenectadv.... .. 43,538 private 109.50 coal Se) Oo) aasaauaa 
Scranton........... 107,026 private 85.00 coal GET UE “sanasanae 
Seattle. .....-...00- 020 private 34.00 water kaae 80,000 
St. Joseph. ........ 110,479 municipal 72.12 ec 1.25 300.000 
a RAE 172,088 private 66.00 water Ae Sore 
St. Louis .......... 612,279 private 95.00 1.60 102,000 
eer 145,901 private 98.00 coal 2.00 10,000,000 
PROREOR,. <. ic cence 76,766 private 83.00 coal 2.05 aad 

Medes cccessescee 75,567 private 118.62 water and coal aaa 2,000,000 

WIEBE anccccncenss 60, private 116.18 coal 2.50 2,000,000 
Washington....... 298,217 private 85.00 coal i ee eee? 
Wilmington........ 81,300 private | _...... coal ee eee re 
Worcester........- 128,552 private 108.00 coal 4.7% 600,000 
Yonkers, 2.2.0.0. 52,701 private 109.50 coal wen 200,000 




















INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Automatic Numbering 


Machine. 
The new model automatic numbering 
machine illustrated herewith embodies 


the most recent achievements in the art 
of numbering-machine construction. In 
its design there have been many de- 
partures from the usual plan. 


of the customary iron or brass frames and 


Instead 


brass cases, all metal parts are made of 
steel, contributing rigidity and strength 
with minimum weight. 

It is only necessary to move the indi- 
cator until the word represcating the 
class of numbering desired appears in the 
window of the front plate. When set 
“Consecutive” the number advances “1” 
to “999,999,” changing all the wheels 
automatically. When set “Duplicate” 
each number is printed twice and is then 
advanced consecutively. When set “Re- 
peat” the automatic mechanism is de- 
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FAC SIMILE IMPRESSION 


AUTOMATIC NUMBERING MACHINE. 


tached and the number is repeated con- 
tinuously. 

Only the standard size and style of 
figures shown under the illustration are 
furnished in the stock machines. 

The wheels and ratchets are divided in- 
to equal tenths, assuring accuracy of 
movement. “Drop-ciphers” with their 
springs and pins have been eliminated 
and the wheels themselves are made de- 
pressible to provide the necessary spaces 
preceding the unit wheel. The plunger, 
which is made of Bessemer steel, is shield- 
ed from view when in its normal position. 
All machines of this model are made with 
six wheels with a numerical capacity of 








from “1” to “999,999,” and may be reset 
to commence at any desired number. The 
frame is substantial, made of drawn steel, 
one-fourth-inch thick, well finished and 


ECONOMY TESTS 
400 K.W. STEAM TURBINE NO, 68 
BUILT 3Y WESTINGHOUSE MACHINE CO, 
FOR JOS. BENN ANDO SONS. 


STEAM PRESSURE —150 LBS. 
VACUUM —______ 28 IN, 
SUPERHEAT _ 0 TO 100 DEG. 


WATER PER HOUR- LES. 


BRAKE HORSE POWEB 
CURVE SHEET No. 1.—RksuL1s oF ELEVEN Economy TEstTs. 


blued. The machine weighs fourteen 
ounces and is operated noiselessly and 
with great speed and accuracy. 

This machine is made upon the latest 


v, 
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Efficiency Tests of a 400-Kilowatt 
Steam Turbine. 

The Westinghouse Machine Company, 

Kast Pittsburg, Pa., has reprinted the re- 


s 8 


é 
REV'S PER MINUTE 


WATER PER INTERNAL MORSE POWER HOUR 
ASSUMING 92.59 EFFICIENCY AT FULL LOAD 
‘ANO LOSSES CONSTANT, 
FOR SUPERWEATED STEAM, 


3s 
SE POWER 


PER HOUR 


s 


WATER PER BRAKE HOR: 


sults of an efficiency test of a -400-kilowatt 
Westinghouse-Parsons steam turbine in- 
stalled at the plant of Joseph Benn & 
Sons, Providence, R. I. The test was 


LECTRICAL TEST: 


3 $s 
K.W. WESTINGHOUSE - PARSCNS TURBO-GENERATOR 





FOR JOS. BENN AND SONS 


CurvE SHEET No. 2.—TurRBo-GENERATOR CHARACTERISTICS AND EFFICIENCY. 


patents of Edwin C. Bates, and is manu- 
factured by the Bates Machine Company, 
with general offices at 346 Broadway, 
New York, and branches at 315 Dearborn 
street, Chicago, 63 and 64 Chancery lane, 
London, W. C., and 2 Cooper street, Man- 
chester, England. 


made under the direction of F. P. Sheldon 
& Company, engineers. 

The object of the tests was to specifically 
determine the fulfilment of the builder’s 
guarantee of the steam consumption at 
various loads, and under various condi- 
tions, and, incidentally, to observe the 
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ceneral sufficiency of the steam turbine 
for its intended work. The equipment 
ordered by Joseph Bemm & Sons com- 
prised a turbo-generating unit consisting 
of a 600 nominal horse-power Westing- 
house-Parsons steam turbine direct-con- 
nected to a 400-kilowatt Westinghouse- 
Parsons generator of the revolving-field 
type. Both turbine and generator are of 
ihe standard construction employed by 
ihe builder for machines of this size. 

A comparison of the builder’s guaran- 
feed steam consumption, with the results 
obtained under the various operating con- 
‘itions with superheated steam and with 
saturated steam, is shown in the accom- 


panying table: 
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vressure, and as the results are over ten 
per cent better than the guarantee, it is 
reasonable to suppose that, if the required 
steam pressure had been available, the 
guaranteed economy would have been ex- 
ceeded still more. 

The foregoing tests are for the turbine 


alone. The generator was tested sepa- 
rately. Its characteristics are as follows: 
Type—turbo, revolving-ficld, 3-phase, 2-pole. 
Excitation, separate........  .sccccee 100 volt. 
Rated full-load capacity.............. 400 kw. 
Full load current per termin:) (1007 

PONCE NOOR osidse se ceeciwacedeses 527 amp. 
Voltage, normal...... qedans wecaieee 440 
Frequency (alternations per minute) ..7200 
Speed (revolutions per minute)..... .. 8600 


The measurements included iron loss 


in armature, resistance of armature, re- 


COMPARISON OF STEAM CONSUMPTION AT VARIOUS LOADS. 


SUPERHEATED STEAM. 








Steam at 150 Pounds Pressure and 100° F. Superheat, Vacuum ‘28 Inches. 





Guaranteed water rate in pounds per electrical horse-power per hour.. 
(Guaranteed generator efficiency.................. 
Equivalent water rate in pounds per brake horse-power per hour.... 
Pounds steam used per brake horse-power during test............... 
Percentage better than guarantee................ 





Lbs. Steam per Brake H.P. per Hr. 
Full Load | 34 Load. | 1% Load. 
14.8 15.5 | 16.9 
eiavanarweweesaas'd 94.57 93.5% | 91.04 
13.98 14.49 | 15.38 
12.48 1345 | 14.34 
Neaeeaedtcaenenens 10.97 7.2% | 6.7% 





SATURATED STEAM. 





Dry Saturated Steam at 150 Pounds Pressure, Vacuum 28 Inches. 


| 
Lbs. Steam per Brake H.P. per Hr. 





(juaranteec. water rate in pounds per clectrical horse-power per hour..| 16. 
Guaranteed generator efficiency...............+.. 
Equivalent water rate in pounds per brake horse-power per hour ....! 
Pounds steam used per brake horse-power during test............... 
Percentage better than guarantee................ | 








Full Load.| 34 Load. ¥% Load. 
6.4 17.2 18.7 

sa oh pas Re Gk ce ctor as Oe 94.5% 93.5% 91.0% 
15.5 16.8 17.0 

13.89 15.05 15.86 

het CEO EI ath SD 10.3% 10.4% 7.0% 











It was particularly desired to determine 
the efficiency of the turbine independent 
of the generator; consequently separate 
tests were made on the steam turbine and 
the generator. To ensure accuracy, brake 
tests were made on the turbine. The ex- 
haust steam from the turbine was con- 
densed in a surface condenser, and the 
condensed steam weighed. 

The results of the eleven official economy 
tests made upon the turbine are shown in 
the graphical curve sheet No. 1. 

The tests have shown that the turbine 
carried an overload of 108 per cent with 
excellent economy. This desirable feature 
is brought about by an automatic sec- 
ondary governor valve, with which the tur- 
bine is fitted. This valve begins to operate 
only when the load on the turbine is about 
‘00 horse-power, or about fifteen per cent 
overload. 

The conclusion of the engineers is that 
the tests show a high efficiency in the use 
of steam, generous overload capacity, and 
close speed regulation. The builder’s 
guarantee of economy was made under 
165 pounds gauge pressure at the throttle. 
The tests were made under 150 pounds 


sistance of field, saturation curve, and in- 
sulation tests. From these data the effi- 
ciency is calculated. As the losses due to 
hearing friction and windage are small, 
and are not easily segregated from other 
Curve 
sheet No. 2 shows the results of these tests, 


losses, they have been neglected. 


together with the efficiency curves. 





eo 

Fort Wayne Prepayment Watt- 

meters. 

In the article in last week’s issue, de- 
scribing Fort Wayne prepayment watt- 
meters, a typographical error on page 
949 reads: “it can be readily adjusted for 
any rate up to twenty per cent per kilo- 
watt-hour.” The whole paragraph should 
read: “The flexibility of this meter will 
at once attract the interest of the central 
station manager. It can be readily ad- 
justed for any rate up to twenty cents per 
kilowatt-hour.” 
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The Pennsylvania Railroad Company is 
constructing an experimental electric loco- 
motive, for use in the New York tunnel. 
It is being built at Altoona. 
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New Recording Voltmeter for Both 
Direct and Alternating Current. 
The importance of maintaining uni- 

form voltage in the generation and dis- 

tribution of electricity for light and 
power has long been appreciated by both 
the producer and the consumer. 

A variation of comparatively a small 
percentage in the voltage of an incan- 
descent lighting circuit from the stand- 
ard for which the lamps are designed 
causes loss in the life of the lamps and 
results in wide fluctuations in the effi- 
ciency and candle-power. In the applica- 
tion of electric power, as, for instance, 
on an electric railway, it is of great im- 
portance that the voltage be maintained 
regardless of the variations in the load. 

The recording voltmeter has proven it- 
self to be of great value, and is an in- 





Fic. 1.—New Form oF RECORDING VOLTMETER 
FoR Bots DirREcT AND ALTERNATING CURRENT. 


dispensable part of a modern electric 


plant, since it accurately, automatically 


and continuously furnishes a_ written 
record of the slightest variation of the 
voltage. The recording voltmeters 


manufactured by The Bristol Company, 
of Waterbury, Ct., have been extensively 
adopted, but up to the present it has been 
mecessary to furnish the instruments with 
entirely different current coils, according 
as they were to be employed upon alter- 
nating or direct-current circuits. 

In many electric plants both alternat- 
ing and direct current are generated, and 
if the same voltmeter can be used equally 
well for recording either kind of current 
it is quite evident that a valuable advance 
has been made. 

This has been accomplished. Fig. 1 
illustrates the standard station or switch- 
board design. In Fig. 2 a special port- 
able form of the instrument is shown. 
The case is provided with a handle and 
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leveling screws for convenient transporta- 
tion and adjustment. The door is open, 
showing the construction and manner of 
operation. 

The novel features and improvements 
to this new voltmeter are, first, it is 
equally applicable to both alternating or 
direct circuit; second, it requires only 
one-third as much-current to operate as 
that necessary for the older design for 
alternating currents; third, it is more 
sensitive to very slight variations of volt- 
age; fourth, the chart graduations are 
nearly uniform on both sides of the work- 
ing range; fifth, the portable form of the 
instrument in its carrying case is only 
half the size and weight that was for- 
merly required. 

The solenoids shown in Fig. 2 are con- 
nected .so that when current is passing 
through them in series, the movable sol- 
enoid will be repelled from, instead of 
being attracted toward the stationary one. 

The movable solenoid is mounted on a 
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New Mine Conductor Line Material. 


The accompanying illustration, Fig. 1, 
shows a new General Electric Company 
mining suspension in which several im- 
provements have been embodied. . The 
upper surface of the new suspension is 











Fie. 1.—Nrw Minrne SusPension MATERIAL. 


three and one-half inches in diameter, 
making the device equally well adapted 
for curve or straight line construction, 
whereas the old device does not maintain 
a vertical position on curve construction, 


VET Po LN a 


Fic. 2 —PorTABLE RECORDING VOLTMETER FOR BotH DIRECT AND ALTERNATING CURRENT. 


frictionless knife edge multiplying de- 
vice, which transmits its motion to the 
pen arm, carried by the knife edge blade. 
This simple multiplying device permits 
the solenoids to be located very near each 
other, and consequently the magnetic 
field of force is uniform throughout the 
motion of the solenoid, resulting in the 
desirable scale divisions of the chart. 
By making the constructions of the 
solenoids so that there is repulsion in- 
stead of attraction, the mutual inductance 
between them is neutralized, thus making 
the same instrument suitable for record- 
ing either alternating current or direct 
The instrument is independent 
of the frequency and is compensated for 
changes of atmospheric temperature. 


current. 


owing to the fact that the upper surface 
which bears against the mine roof is of 
insufficient area. The holes in the roof 
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to become broken away, allowing the sus- 
pension to be pulled into a slanting posi- 
tion so as to interfere with the trolley 
wheel. On opposite sides’ of the new sus- 
pension there are two grooves or recesses 
designed to engage and support a sp2nner 
wrench, the use of which ensures a thor- 
oughly stable support for the trolley wire. 
For convenience in using the wren ‘h, 
which is shown in Fig. 1, the hani!« is 
bent to form a slight angle with the jews. 
The old suspension is not adapted for the 
application of a wrench and is usi:a!ly 
screwed up by hand. It is furthoy- 
more difficult to remove the old sus:ion- 
sion and practically impossible to redeer 
the bolts and wedges, since the bolt }e- 
comes rusted into the suspension xn 
turns with it. 

The illustration of the new suspen:‘n 


‘shows the means of attaching by a }0\t 


and wedges, and by a taper lag-screw »>\| 
wooden plug. In using the former me’! 
of attachment, the manner in which 
bolt is locked in ithe upper wedge is 
clearly shown. It will be observed that 
any turning of the bolt is effectually pro- 
vented. In order to remove the suspen- 
sion, it is simply necessary to unscrew { 
with a wrench and then disengage t!e 
wedges by giving the bolt a light tap on 
the lower end. 

The bolt and wedges are designed for 4 
hole in the roof five and one-half inches 
deep, the length of the bolt being five 
inches. In many mines, however, tic 
roof is sufficiently hard and firm to rei- 
der such a deep hole unnecessary, ani 
under such conditions the taper lag-screw 
and wooden plug may be convenient!y 
employed. The wooden plug is driven 
into a hole in the roof one and one-half 
inches in diameter and four inches deep, 
and the expansion of the plug as the lag- 
screw enters gives a stable support, whic!) 
is further ensured by the swelling of the 
plug due to the absorption of moistur 

With the taper lag-screw, this suspe:- 





Fie. 2.—AutTomatic Section INSULATOR FOR MINE LINE CONSTRUCTION. 


are usually drilled one and one-half 
inches in diameter, and on curve con- 
struction the edge of the hole is liable 


sion is well adapted for attaching to cross 
timbers in place of the ceiling suspen- 
sion, so that only the one style need 
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be carried in stock at the mine. When 
the suspension is attached in this manner, 
a hole is counterbored for its shank in 
der that the upper surface may be 
irawn by the lag-screw to a firm bearing 
against the timber. 

‘n the operation of electric mine loco- 
motives, it is frequently desired to per- 
nit only the section of the trolley line 
in which a locomotive is operating to be 
For example, a coal mine 


‘alive.” 


‘ally consists of a main entry and sev- 
‘| branch entries or gangways, and it 
-y be desirable that the trolley wires on 

. of the branch entries shall be “alive” 


ELECTRICAL REVIEW’ 


safety precaution, lamps should be 
located at frequent intervals to indicate 
when the trolley is alive, as otherwise the 
uncertainty which would be introduced 
might be a source of danger. 

Although primarily intended for min- 
ing construction, this automatic section 
insulator may be used advantageously in 
electric industrial haulage. 


A New Type of Cable Dog. 

The Star Expansion Bolt Company, 
147-149 Cedar street, New York dity, 
has placed on the market a specialty for 
telephone and telegraph companies, de- 





Fia. 3.—AuTomMaAtic SECTION INSULATOR FOR MINE LINE CONSTRUCTION. 


v when actually transmitting power to 

: :ocomotive. 
'o meet the demand thus indicated 
‘sr an automatic section insulator, the 
ice shown in the illustrations, Figs. 2 
| 3, has been developed. One terminal 
: connected to the “live” trolley or 
feeder and the other to the section of 
: trolley line to be isolated. The wheel, 
passing, actuates a special single-pole 
ingle-throw switch, thereby connecting 
disconnecting the normally isolated 
--ction according to whether the locomo- 
ive is entering or leaving the section. 
‘he switch contact is clear of the rock- 
ug segment, thus eliminating a prolific 
ouree of trouble, namely, the burning 
the switch clip by the arcing of the 
volley wheel. In the older form, the 
witch clip, which was depended upon to 
hold the rocker in one or the other of 
i's two positions, was situated at a point 
‘posed ito arcing. The clip, therefore, 
‘iled to hold the rocker when burned, 
nd allowed the rocker to hang in an 
ritermediate position, thereby causing 
rouble. As shown clearly in Figs. 2 
and 3, the new design overcomes this 
ifficulty, and the rocker is effectually 
maintained in operative condition. Fig. 
% also shows the jumper which connects 
‘he switch blade with the live side of the 
cireuit. It is obvious that the device can 
be used only for the control of sections 
on which but one locomotive would be in 
service at a given time. ' If installed as a 


signated as the “Star” cable dog. It is to 
meet the demand of telephone and tele- 
graph companies for a permanent fasten- 
ing for cables and wires that this cable 
dog has been designed. Its use eliminates 





ADJUSTABLE CABLE Dog. 


structures of wood or any other easily 
rotted material. 

A small hole is required for its inser- 
tion, the principle of the dog being such 
that, when inserted, a positive expansion 
occurs on the inner end. It is easy to 
install, a hole being drilled just large 
enough to insert the shank, and the wedge 
part is then hammered in. The construc- 
tion is such as to allow of easy removal. 
Pressure with a hammer or chisel will 
loosen the wedge, thus releasing the hold. 
The dog can in this manner be used an 
indefinite number of times, 
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Water-Power Tunnel on Vancouver 
Island. 

United States Consul Dudley, Van- 
couver, British Columbia, reponts that 
the enterprise undertaken by the British 
Columbia Electric Railway Company 
(Limited) to furnish electric power is now 
approaching completion. About sixteen 
miles from the city there is a small lake 
covering about 300 acres. This is called 
Lake Beautiful and lies about 400 feet 
above high-water mark. A power plant has 
been established at the foot of the 
mountain, and water is brought down in 
large pipes, having a fall of 390 feet in 
1,600 feet. But this lake does not con- 
tain sufficient water to meet the demands 
in the dry season, and therefore it was 
decided to bring down the water of Lake 
Coquitlam, which lies about thirty-five 
feet higher and has an area of about 2,000 
acres. To bring the water from Lake 
Coquitlam to Lake Beautiful required the 
construction of a tunnel almost the entire 
distance, some two and one-half miles, 
through solid rock. Sufficient water has 
thus been secured to produce all the elec- 
trical power that is likely to be needed 
in the vicinfty for many years. 

The tunnel is regarded as one of the 
largest and most successful engineering 
enterprises yet undertaken in _ the 
province, and _ the 
following are facts 
concerning it: cost, 
$320,000 ; totial 
length, two and one- 
half miles; size, nine 
by nine feet, with 
rounded corners; 
area of normal cross- 
section, seventy-three 
square feet; number 
of men employed on 
construction, 100 to 
175; average rate of 
progress per day, be- 
tween fifteen and 
sixteen feet; ex- 


plosives required, over 200 tons of dyna- 
mite, gelegnite, and blasting gelatine; fuse 
used in blasting, 500,000 feet, or nearly 
100 miles; candle-power required to light 
the work, 175,000. 

The consulting engineer was Mr. Wynn 
Meredith, an American, who has been 
employed upon great works at several 
points in the United States. 


a ee 


The Toctos Medical Company, No. 1 
Corso Romana, Milan, Italy, writes 
Harlan W. Brush, consul at Milan, 
Italy, wishes catalogues and prices from 
American manufacturers of electric ap- 
paratus for medical use, particularly body 
apparatus. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


NEW STOCK ISSUE OF THE UNITED LIGHT COMPANY, OF 
SPRINGFIELD, MASS.—The United Light Company, of Springfield, 
Mass., has been authorized by the gas commission to issue 2,000 
shares of new stock at $160 per share. The proceeds of 820 shares 
are to be devoted to paying off notes, and of 1,180 shares to meet 
the expenses of additions to the plant. 


NEW TELEPHONE COMPANY IN NEW YORK CITY—The 
Atlantic Telephone Company has applied for a franchise in the 
city of New York. The company is capitalized at $25,000,000, and 
proposes to issue $15,000,000 worth of bonds. The company states 
that it has contracts for 75,000 telephones, and that it will offer 
a call rate of five cents throughout Greater New York. 


SALE OF POWER, LIGHT AND RAILWAY PROPERTIES 1N 
MISSOURI—The properties of the United Water, Gas and Light 
Company and the Sedalia Rapid Transit Company, in Sedalia, have 
been sold to B. S. Whaley, of Boston, Mass., and other eastern 
capitalists. The price paid was about $700,000. It is probable that 
the new company will also take over the Sedalia Gas Company's 
property. 


SALE OF ELECTRIC LIGHT PLANTS IN MEXICO—AIll the 
electric light and power plants in the city of Mexico, Mexico, have 
been purchased by the Mexican Light and Power Company, a Cana- 
dian concern. The amount paid is said to be about $11,000,000, 
of which amount the Mexican Gas and Electric Company received 
$5,000,000, and the Ildefonso company $4,000,000 in stock and 
$2,000,000 in bonds. The new company contemplates improvements 
which involve an expenditure of $40,000,000. 


HARLEM RAILROAD TO BE CHANGED OVER FROM STEAM 
TO ELECTRIC POWER—The Harlem Railroad Company intends 
to begin immediately the work of changing its system from Mott 
Haven to Wakefield from a steam road to a four-track electric sys- 
tem. Wakefield will be the terminal of the electric road until the 
line from that station to White Plains has been prepared for elec- 
trification. All grade crossings in the towns through which the 
road passes will be abolished, and trains will run below the 
street level. The company is purchasing the right of way from 
Mount Vernon to White Plains, in order to enable it to lay two 
additional tracks. The company expects to operate the road by 
electricity in 1906. 


REDUCTION OF CAPITAL OF THE YORK STATE TELE- 
PHONE COMPANY—The York State Telephone Company, Bingham- 
ton, N. Y., will reduce its capital from $2,500,000 to $1,250,000. When 
the company was formed it was anticipated that the former amount 
of capital would be needed, but the growth of the independent tele- 
phone business of New York and northern Pennsylvania has been so 
rapid that the officers believe a reduction of fifty per cent in the 
capital stock will be of advantage to the corporation. Of the 
authorized capital stock, 8,230 shares of the par value of $100 each 
have been issued. Under the plan for the reduction of the capital it is 
proposed that each stockholder shall surrender his present sharcs and 
accept in exchange an equal number of shares of the par value 
of $50 each. 


DEVELOPMENT OF WATER POWER IN GEORGIA—It is re- 
ported that the Etowah Power Company has purchased the water 
power of the Etowah river, near Cartersville, from the Etowah 
Development Company. The purchase includes two dams, twenty- 
five acres of land at each dam for the location of a power plant, 
forty acres of land for a park, and the right of way for an elec- 
tric road.. The power company purposes beginning at once the 
development of the water power, which is estimated to be a mini- 
mum of 4,500 horse-power. Storage dams, however, may be buiit, 


which will increase the capacity of the plant to 8,000 horse-power. 
The current generated will be used to furnish light and power to 
Cartersville. The total expenditure involved is about $725,000, 
The president of the company is A. J. Warner. 


DISSOLUTION OF THE FEDERAL TELEPHONE COMPANY— 
It is announced that the dissolution of the Federal Telephone 
Company, of Cleveland, Ohio, will soon take place. The constituent 
companies owe about $3,000,000, and to liquidate the company will 
be forced to make an assessment of $30 per share on the stock, 
which has a par value of $10 per share. The assets of the com- 
pany will be sold to the stockholders, and the money will be used 
to pay the debts. The assets comprise a controlling interest in ten 
companies, including the independent exchange in Cleveland, the 
Cuyahoga Telephone Company, the Long-Distance Independent Con- 
pany, and the United States Telephone Company. The Federa! 
Telephone Company is capitalized at $1,000,000, and has no funded 
debt. The company originally held the securities of twenty-two 
companies, twelve of which have been sold. 


MORTGAGE OF THE UTAH LIGHT AND RAILWAY COM- 
PANY—The Utah Light and Railway Company, Salt Lake City, 
Utah, has given a deed of trust for $10,000,000 to the Bowling Green 
Trust Company, New York city. The deed covers all the property 
of the light and railway company in Salt Lake County, Weber 
County and elsewhere. The object of the mortgage is to take up 
$6,350,000 of outstanding bonds. In addition to this $1,000,000 
of improvement bonds will be issued. The money received from 
these bonds will be expended in putting up a $250,006 steam plant 
on the Jordan river, and building a $100,000 reservoir and making 
other improvements at the mouth of Big Cottonwood Caiion The 
company also proposes to extend its lines from Murray to Sandy, 
and from Calders to Holliday. The company also proposes to re- 
place all its thirty-five-pound rails in the street railway system with 
seventy-five-pound rails, and about fifty new cars are to be pur- 
chased. 


RAILWAY CONSTRUCTION IN THE PHILIPPINE ISLANDS 
—The Bureau of Insular Affairs, Washington, D. C., has issued 
a prospectus giving the details of the railways which are to be con- 
structed in the Philippine Islands. The scheme involves the con- 
struction of about 1,233 miles of railway in the various islands of 
the Philippine group. The Philippines government will have entire 
control of the handling of bids and of concessions, and will decide 
later whether the motive power is to be steam or electricity. Bids 
will be received only from individual citizens or copartnerships of 
the United States or of the Philippines, or from railroad corporations 
duly organized and existing under the laws of a state, the United 
States government, or that of the Philippines. Bids must be either 
in the hands of the Philippines government at Manila or at the 
office of the Bureau of Insular Affairs, Washington, D. C., at 9 
A. M., November 1, 1905. Bidders may bid on the entire system 
or on the four proposed lines on the island of Luzon. Bids must 
be accompanied by a check for $500,000 if a bid is made on the 
whole system; for $250,000 if the bid is made on the lines in 
Luzon; for $250,000 if a bid is made on all remaining lines; or 
for $100,000 for each line if made for lines not included in either 
of the specified groups. It is required that surveys be begun within 
sixty days after the demand of the governor-general. Successful 
bidders must, when the final route is planned, put: in operation 
within eighteen months 200 miles of road, and 200 miles more each 
successive year, so far as the system as a whole or the Luzon por- 
tion of it is concerned. The roads are to be exempt from all taxa- 
tion, but there must be paid to the Philippines government an 
amount equal to one-half of one per cent of the gross earnings 
for thirty years, one and one-half per cent for fifty years there- 
after, and subsequently an amount to be fixed by the Philippines 
government. 
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TELEPHONE AND TELEGRAPH. 
WILKESBARRE, PA.—A telephone line is being constructed 
from Farr Hollow to Jenningsville. 
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LYONS, KAN.—The Prosper Rural Telephone Company will 
shortly complete its line to Bushton. 


READING, PA.—The Conestoga Telephone and Telegraph Com- 
pany has voted to increase its capital stock to $15,000. 


AKRON, OHIO—The Central Union Telephone Company is re- 
building the line between Barberton and Doylestown. 


DUNKIRK, N. Y.—The Home Telephone Company has secured 
new quarters in the Merchants’ National Bank Building. 


CHESTER, PA.—The Keystone Telephone Company has a force 
of men at work constructing a new line from Darby to Norwood. 


JERSEY CITY, N. J.—The Erie Railroad has installed and is 
now operating a new telephone system in the Jersey City, Bergen 
and Weehawken yards. 


NEW YORK, N. Y.—At the annual meeting of the stockholders 
of the Mexican Telegraph Company on‘y routine business was trans- 
acted, and the old board of directors was reelected. 


SALT LAKE CITY, UTAH—The Rocky Mountain Bell Telephone 
Company will extend its switchboard facilities at a cost of $20,000. 
The extension will have a capacity of 1,000 subscribers. 


FAYETTEVILLE, W. VA.—The Southern Bell Telephone is 
extending its line to Logan via Salt Rock and Hamlin. The line 
will. later be constructed to Pineville, the new county seat of 
Wyoming. 

READING, PA.—The Pennsylvania Telephone Company is build- 
ng two trunk lines between Reading and Tamaqua and two to 
-inegrove. The company will also build a line from Pinegrove 
to Lebanon. : 


CHEYENNE, WYO.—The Rocky Mountain Bell Telephone Com- 
pany has announced that it will build a line to Lusk and Man- 
ville, Converse County. The branch will leave the main line at 
Orin Junction and will be forty-five miles in length. 


FRANKLINVILLE, N. Y.—A movement is on foot to form a new 
stock company with $100,000 capital to acquire the telephone ex- 
changes at Ellicottville, East and West Salamanca, Elkdale, Great 
Valley, Humphrey Centre, Red House and Ashford Junction. 


BUTTE, MONT.—Within a short time the Rocky Mountain Bell 
Telephone Company will begin the work of burying the wires in 
the business district of Butte. Plans are being prepared, and as 
soon as these have keen perfected contracts will be let and the 
work commenced. 


DES MOINES, IOWA—To secure a loan of $100,000 and cover 
an indebtedness of $300,000 the Mutual Telephone Company ha3 
filed a trust deed of its entire plant in favor of the Equitable Life 
Insurance Company, of Iowa. The loan is advanced to provide for 
the further improvement of the plant. 


JACKSON, MICH.—The Alpena Mutual Telephone Company has 
leased for five years all telephone property belonging to the Michi- 
gan State company, in the locality of Alpena, including suburban 
lines, cables, ete. The Mutual company will now complete lines 
to Spruce, Hubbard Lake and other towns. 
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HALIFAX, N. S.—It is announced that contracts have been 
signed by the Canadian government for the establishment of two 
new stations, one to be located at Cape Sable, Nova Scotia, and the 
other at St. John’s, New Brunswick. It is said that both of these 
will be completed before the end of September. 


UTICA, N. Y.—The Herkimer County Home Telephone Company 
has opened a branch telephone exchange at Newport, which will be 
of service to the residents of Middleville, Poland and Cold Brook 
as well as Newport. The exchange at Newport will connect with 
the Herkimer County Home Telephone Exchange. 


JERSEY CITY, N. J.—The Jersey City street and water board 
has passed a resolution directing the trolley, telephone and tele- 
sraph companies to place all their wires underground within one 
year after Mayor Fagan shall approve the resolution. The board 
also ordered that all poles and rails shall be removed from streets 
where cars are not run. 
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BATAVIA, N. Y.—The Bell Telephone Company will commence 
work on a line running from Stafford through Morganville to South 
Byron. At present South Byron is reached by way of Elba ‘and 
Byron Center. Another new line soon to be built will run from the 
Oakfield exchange south to the Batavia-Oakfield town line and west 
along it to Union Corners. 


EMPORIA, KAN.—The Bell and the Independent Telephone 
companies have completed a deal by which the two offices have 
been consolidated. The Independent company will discontinue the 
use of all its long-distance wires outside of Lyon County, and will 
use the wires of the Bell company. W. W. Finney will be the 
manager of the merged companies. 


WHEELING, W. VA.—The Cameron Telephone Company is 
making extensive preparations to improve its lines through Mar- 
shall County. In this connection it is proposed to build a line 
extending from Cameron to Pleasant Valley and Sherrard, con- 
necting with the National Telephone lines to Wheeling, and extend- 
ing from Pleasant Valley to Moundsville. 


WHEELING, W. VA.—The National telephone lines will soon 
be connected up- with West Alexander, through the Claysville Tele- 
phone Company’s lines. The Claysville Telephone Company has 
connections with both the Wheeling and Pittsburg companies, has 
exchanges at Claysville and Taylorstown, and is widely connected 
throughout Washington County. A switchboard is soon to be in- 
stalled at West Alexander. 


DAVENPORT, IOWA-—Arrangements have been practically com- 
pleted, whereby the Central Union company will connect its lines 
with those of the Crescent Telephone Company in the east end 
of the county. Among the towns which can be reached without 
calling long-distance will be Hampton, Rapids City, Fort Byron, 
Cordova, Hillsdale, Erie, Joslin, Barstow, besides a large percentage 
of the farm houses throughout the upper end of the county. 


LEONARDTOWN, MD.—The Southern Maryland Telephone 
Company has made connection with the Chesapeake & Potomac 
Company at Brandywine, and Leonardtown now has communica- 
tion with Baltimore and Washington. The local company 
will devote its energies to extending its lines through 
St. Mary’s County. The Morganza and Bushwood extensions will 
soon be in commission. 


ROCHESTER, N. Y.—At the annual meeting of the Red Jacket 
Telephone Company, of the town of Manchester, the following direc- 
tors were chosen: William H. Burke, Clifton Springs; Carlos P. 
Osgood, M. Osgood and John H. Pratt, Manchester; Oliver S. Titus, 
Robert B. Peck and Willis C. Ellis, Shortsville. The directors have 
chosen the following officers for the coming year: president, Carlos 
P. Osgood; vice-president, Robert B. Peck; secretary, Willis C. 
Ellis; treasurer, Oliver S. Titus. The affairs of the company are 
reported to be in a flourishing condition. 


SCRANTON, PA.—The Centremoreland and Northern Lacka- 
wanna Telephone companies consolidated at a meeting in Waverly 
recently. All the telephones in the territory extending from Tunk- 
hannock to Waverly, and from Harvey’s Lake to Nicholson, are 
now under the control of one company. There are exchanges at 
present at Centremoreland, Dallas, Factoryville, Nicholson, Tunk- 
hannock and Dalton. Arrangements are to be made with the 
Bell Telephone Company, to provide for connection with Scranton, 
and the long-distance service of the Bell company. 


DOVER, DEL.—The stockholders of the Diamond State Tele- 
phone Company met in Dover on May 31 to consider an agreement 
for the merger and consolidation of the Diamond State Telephone 
Company, the Eastern Shore Telegraph and Telephone Company, of 
Caroline County, Md.; the Delaware Telegraph and Telephone Com- 
pany, of Wicomico County, Md.; the Onancock Telephone Company 
and the Atlantic Telephone Company, of Accomac County, Va., and 
the Peninsular Telephone Company, of Northampton County, Ya. 
By a unanimous vote, with all but 95 of the 8,040 shares of 
stock represented in person or by proxy, the consolidation “was 
approved. The officers of the Diamond State Telephone Company 
were elected for the consolidated concern as follows: president, 


Harry A. Richardson, Dover; secretary, W. S.. Piersol, Philadelphia; 
treasurer, Du Pont Walker, Dover; general manager, W. H. Baker, 
Dover. 
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ELECTRIC RAILWAYS. 


ST. PETER, MINN.—The St. Peter council has granted a fran- 
chise to the Mankato & St. Peter Railway and Lighting Company. 

LOUISVILLE, KY.—The contract for the construction of the 
Shelbyville & Ohio River Electric Railroad has been let to Luther 
ti, Leber. 


GENEVA, IND.—In a called session of the Geneva city council 
a franchise was granted the Fort Wayne & Springfield Railway 
Company. 


EASTON, PA.—The Delaware Street Railway Company has 
commenced the construction of its trolley road from Easton to 
Martin’s Creek. 


WILMINGTON, DEL.—The directors of the street and sewer 
department have granted to the Wilmington City Railway Com- 
pany a franchise to extend its line in Mt. Vernon avenue to the 
Country Club. 


MILLIS, MASS.—Preliminary plans are being made for a street 
railroad between Millis and Natick. The new line, as proposed, will 
be built from Thornes’ Corner through Sherborn and South Sher- 
born to Natick. , 


PHILADELPHIA, PA.—The Philadelphia Rapid Transit Com- 
pany will build a seventy by seventy-five-foot brick extension to 
the power-house at Third street and Wyoming avenue, at an esti- 
mated cost of $20,000. 


BUFFALO, N. Y.—Work will soon begin on the Buffalo, Batavia 
& Rochester trolley road. The State Railroad Commission has 
given its approval. This road will connect the Buffalo & Wiliiams- 
ville road and a line running into Batavia. 


RLOOMDALE, OH1O—The Bioomdale council has granted a 
franchise to the Fostoria, Bloomdate & North Baifimore Electric 
Railway, giving it the privilege of using the streets and alleys of 
the village for the construction of a street car line. 


INDIANAPOLIS, IND.—It is announced that the Indianapolis 
& Martinsville traction line, operating thirty miles of track, has 
been sold to the Stone & Webster syndicate of Boston. The price 
was $150,000, the purchasers .assuming one-third of the bond issue 
of $750,000. 


YORK, PA.—The officia’s of the York County Traction Company 
have decided to extend the Red Lion and Windsorvi:le suburban 
line from Windsorville to Bittersville, a distance of two miles. 
It is the intention of the company to ultimately extend this line 
te Long Level and the river. 


SACRAMENTO, CAI..—The San Francisco board of public works 
has adopted a resolution instructing the city engineer to prepare 
and submit at once plans and specifications for the conversion of 
the Geary street railroad inio an underground conduit electric 
system. The finance committee has already provided $350,000 for 
the purpose. 


DAYTON, OHIO—The Cincinnati, Dayton & To‘edo Traction 
Company has leased to the Cincinnati Northern Traction Company 
the remainder’ of the franchise period, the rental being $279,000 
per year, with yearly increases reaching $366,500 by 1913, with 
taxes, bonus on volume of business and on all roads, cars and 
piants of the company. 


PONTIAC, MICH.—At.a meeting of the Pontiac council an ex- 
tension of ninety days was granted L. A. Rockwell, secretary of the 
Detroit & Bay City Traction Company, on the time for commencing 
work on the road. The contract for the construction of the road 
has been awarded the Ross Construction Company, of Chicago, and 
work will be commenced at Detroit and Bay City at the same time. 


MILWAUKEE, WIS.—Preparations are said to be under way 
for the construction of the electric line between Wauwatosa and 
West Allis by the Milwaukee Electric Railway and Light Company. 
The right of way for this line was secured two years ago, and runs 
along Greenfield avenue, from a point on the Wells street line, in 
Wauwatosa, to a point on the Waukesha line near the Soldiers’ 
Home. 


JEANNETTE, PA.—Officials of the Jeannette-West Newton 


trolley line have signed a contract with the New England Construc- 
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tion Company to build the road. Work will be commenced ag soon 
as machinery and men can be assembled. The line will be about 
fourteen miles long and will run through Adamsburg, Edna, Madi- 
son and Herminie. In Jeannette it will connect with the Pittsburg. 
Greensburg line. 


DAYTON, OHIO—The final survey of the route of the Interstate 
Traction Company, which proposes to connect Dayton and Conners. 
ville, Ind., is now in progress, and the actual work of construction 
will begin about July 1. The road is said to be well financed. This 
line will connect Connersville, Camden, Farmersville and o!her 
points throughout a section heretofore isolated from electric railway 


transportation. 


SPRINGFIELD, ILL.—Articles of incorporation have been filed 
for the Roodhouse & -Virden Railway Company. The principal office 
is at Roodhouse. It is proposed to construct an electric interu; an 
railroad from Roodhouse through Scottville and Modesto to Vi: Jen, 
The incorporators and directors are Charles W. Payne, of Roodhouse: 
James Walker, of Scottville; James A. Fletcher, of Modesto; Hoary 
C. Simmons, of Virden, and Burke Vancil, of Springfield. 


NORFOLK, VA.—A new electric railroad is to be built along 
Hampton Roads, from Ocean View to Pine Beach, connecting ih 
Norfolk Railway and Light and Atlantic Terminal lines run,‘ 
to these two places. Those behind the new road are Herber: lL. 
Smith, J. W. Perry and others. The power is to be furnishe’ by 
the Norfolk Railway and Light Company, and the new mov: is 
said to be simply the first of a general move for a consolidatio: of 
a number of properties. The new company is to be capitalized at 
$300,000. 


GREENSBURG, PA.—Work has been started on the construc:ion 
of the new trolley line from Irwin to McKeesport. The road will 
pass through Hahntown and then go west, following the valley of 
McKeesport. It will open up a new country as far as trolley and 
steam roads are concerned. New York, Pittsburg and Irwin ren 
are behind the enterprise. The line will be about nine miles long 
and will cost $25,000 a mile. A branch will be run to Herminie, 
passing through the new coal towns of Hillton, Edna No. 2, Mad's:n 
and on to Arona. 


we ® 


HYATTSVILLE, MD.—Engineer William H. Benton, of ile 
Anacostia, Surrattsville & Brandywine Electric Railway, states that 
preliminary surveys have proceeded beyond Silver Hill, Prince 
George’s County, to Henson’s branch, and that practically all of i! 
rights of way have been secured. This road begins in Anacostia 
and leaves the District of Columbia line at Walker’s road. it 
passes Silver Hill, Camp Springs, Surrattsville, T B and termina‘ 
at Brandywine. Work of construction will have to be started in tix 
District of Columbia within six months. In all the road will 
practically twenty miles in length. 
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CLARKSVILLE, TENN.—A mortgage for a sum not exceedi: 
$200,000 has been executed by the Clarksville Railway and Lig): 
Company to the United States Trust Company, of Louisville. T 
mortgage is for forty years at an interest rate of five per cent, a’ 
is made to secure the issuance of improvement bonds to the amou:'' 
of $40,000 or more. These transactions are the result of a co 
solidation of the Clarksville Electric Street Railway Compa' 
and the Queen City Light Company for the purpose of making it- 
provements and extensions. The extension of the electric car sy:- 
tem to New Providence and Duribar’s Cave is understood to | 
included in the plans of the company. 


LAPORTE, IND.—In accordance with an order of sale made }\ 
Federal Judge A. B. Anderson, Edward Daniels, of Indianapoli 
master in chancery, sold at public sale in this city the interurba2 
line between Laporte and Michigan City, owned by the Chicag» 
& South Shore Railway Company, as a result of foreclosure pre 
ceedings brought by the Royal Trust Company, of Chicago, trustee 
for $362,000 worth of bonds. The road was bid in by T. L. Spence 
of Milwaukee, and A. D. Mallory, of Batavia, IIl., representing th: 
bondholders’ committee, at $450,000. There were no other bidders. 
As soon as possible after the sale has been confirmed and the deed 
placed in the hands of the Laporte & Michigan City Traction Com- 
pany, which is the name of the organization of bondholders, the 
capital stock will be assigned to the Indiana Railway Company 
under a contract made six weeks ago. 








June 17, 1905 


ELECTRIC LIGHTING. 
MONROE, MICH.—The city council is considering offers to 
lease the municipal electric light plant. 


ALDEN, I0WA—The franchise for a lighting system at Alden 
has been granted to the Peterson Heat, Light and Water Company, 
! Des Moines. 

BOSTON, MASS.—The city council of Woburn has passed an 
order transferring the franchise of the Woburn Light, Heat and 
Power Company to the Edison Electric Iliuminating Company. 


DALLAS, ORE.—The electric light plant in Dallas has been sold 
.o B. §. Thompson. It is understood that many improvements will 
» made immediately, notably the installing of larger engines. 


ELLICOTT CITY, MD.—The Patapsco Electric and Power Com- 
pany has purchased a site on which to erect another power-house, 
tilizing the water power of the Patapsco river at Ellicott City. 


NEW ORLEANS, LA.—The Consumers’ Electric Light Company 
ill erect a new station at Claiborne avenue and Willow and 
:phrosine streets. The company will also build a substation on 
outh Ramport street. 


TONAWANDA, N. Y.—The Tonawanda Power Company has re- 
ceived the contract for lighting the city for a period of five years. 
he rate wili be seventy dollars per are light per year, and about 
‘20 lamps will be in operation. 


NEWARK, N. J.—The Princeton Lighting Company’s plant and 
veal estate have been sold at receiver’s sale for $100,000. Herman 
,owd, of New York, chairman of the committee of bondholders of 
‘ue company, made the purchase. 


MONTREAL, QUE.—A new building to be erected by the Mon- 
real Light, Heat and Power Company, on Marie Anne street, and is 
-xpected to cost $10,000. The company is pianning to erect a coke 
briquetting plant to cost about $20,000. 


SANTA BARBARA, CAL.—The citizens of the city have voted 
io continue the plans for a mutual electric light plant, which is to 
ve turned over to the municipality when it is in successful opera- 
iion. The plant will cost $50,000 to build. 


TROY, N. Y.—The Waterford Electric Light, Heat and Power 
Company has executed a mortgage for $500,000 in favor of the 
Troy Trust Company. The mortgage is given to secure bonds to 
the amount named. The bonds are $1,000 each, and the term is 
fifty years. 


ELKTON, MD.—William T. Warburton, of Elkton, has purchased 
the Gilpin falls at Bay View and will build an electric light pant 
to light the towns of Elkton, North East, Rising Sun and Chesa- 
peake City. The fail is 126 feet in height, and a large amount of 
horse-power can be developed. 


YONKERS, N. Y.—The Northern Westchester Lighting Company 
has organized to furnish light to the villages of Ossining, Briar 
Cliff and Croton-on-the-Hudson. The company has acquired the 
plants of the several companies now operating in the above towns. 
Mr. F, A. Stratton, president of the Westchester Lighting 7 
is president of the new concern. 


SALT LAKE CITY, UTAH—Surveyors are now at work on an 
eectric light and power site located in Alpine canyon, which is 
owned by Messrs. Stephen L. Chipman, Don Strong, James H. 
Clarke and Abel J. Evans. The Alpine canyon is very steep and 
enables the owners of the electric site to get a fall of over 1,200 
feet in a distance of 4,000 feet. 


NEW MANUFACTURING COMPANIES. 


PENSACOLA, FLA.—The Pensacola Electrical Company has 
been organized by John Massey, Jackson Brandon and T. D. Adams, 
to engage in electrical work. 


RICHMOND, VA.—The Capital Electric Company, composed of 
F. J. Whybrew, J. J. Tresnon and W. B. Jennings, has been or- 
ganized. General electric work is the purpose of the new firm. 


AUGUSTA, ME.—The Electrolytic Process Company has been 
organized with a capital of $300,000. The directors are Samuel 
S. Lightbody and Cyrus W. Davis, Waterville, and Frank W. 
Gifford, of Fairfield. 
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NEW YORK, N. Y.—The Knapp Electric and Novelty Company 
has been incorporated with a capital of $50,000, to manufacture 
electrical novelties. The directors are D. W. Knapp, F. F. Thul, 
New York; T. G. Grier, Chicago, II]. 


JERSEY CITY, N. J.—The Schenectady Insulator Company has 
been incorporated to manufacture electrical appliances. The com- 
pany is capitalized at $75,000. M. O. Caldwell, J. J. Caldwell and 
H. D. Story are the incorporators. 


GUTHRIE, OKLA.—The International Automatic Telephone 
Company, of Chicago, Milwaukee and Guthrie, has been organized 
with $100,000 capital stock. The incorporators are George G. 
Gunther and William C. Snow, of Chicago, and G. V. Pattison, of 
Guthrie. 


BALTIMORE, MD.—The Whittingham Manufacturing Company 
has been incorporated, for the purpose of engaging in the electrical 
business, by Wm. C. O’Brien, John Watson, Jr., George H. Whitting- 
ham, Randolph Barton, Jr., and Richard C. Stewart. The capital 
stock is $3,600. 


JERSEY CITY, N. J.—The Hydrotherm Electrical Company has 
been incorporated to manufacture and deal in electrical machinery. 
The capital is $1,000,000, and the incorporators are L. L. Winton, 
E. M. Treat, Charles F. Bates, Robert H. Williams, S. M. Heil, 
Edward Sills, C. T. Westlake and T. T. Price, all of Jersey City. 


SCRANTON, PA.—A new company has been organized in Scran- 
ton and incorporated under the name of the Scranton Electrical 
Switch and Signal Company, with a capital of $50,000, for the pur- 
pose of manufacturing a switch and signal device invented by B. S. 
Wakerman, the rights to which have been purchased by the company. 


CHATTANOOGA, TENN.—The Electric Company has _ been 
formed by R. H. Williams, G. D. Lancaster, Norris Headrick, Bruce 
Forshee and Bartow S. Strang, with a capital of $10,000. The object 
of the company, as stated in the articles of incorporation, is the 
construction and building, for other persons than themselves, of 
railroads, street railways, incline railways, locks, dams, houses or 
any other private buildings or improvements. It is provided in the 
charter that the company shall have no right to own or operate 
any such railways except while in course of construction. 


LAPORTE, IND.—The Edwards Electric Headlight Company 
has filed articles of incorporation for $250,000 and taken possession 
of the Laporte plant, patents and property of the Edwards Rail- 
road Electric Light Company, of Cincinnati, which was recently 
bid in by M. K. Northam for the new company at the receiver’s 
sale. The incorporators are the bondholders of the old company, 
capitalists of Cincinnati, Chicago and Milwaukee. The directors 
for the ensuing year are Charles A. Goodyear, John H. Keaszle, 
B. Wygard, William H. Allis, M. K. Northam, H. J.- Leffingwell 
and John H. Miller. 


LEGAL NOTE. 


GENERAL ELECTRIC COMPANY LITIGATION—In the “End 
Play Apparatus” case brought by the General Electric Company, 
complainant, vs. the Bullock Electric Manufacturing Company, 
defendant, Judge Cross filed an opinion in the United States Cir- 
cuit Court, District of New Jersey, on May 29, in favor of the 
complainant. In the “Delta-Connected Voltage Regulation” case 
brought by the General Electric Company, complainant, vs. the 
Allis-Chalmers Company, et al, defendants, the same judge filed 
an opinion in the United States Circuit Court for the District of 
New Jersey, on May 29, dismissing the demurrers of the defendants. 
In the first case the patents involved were the Rice patent No. 
625,806, the Lunt patent No. 671,287, and the Hewlett patent No. 
661,049. In the second case the patent involved was the Armstrong 
and Woodbridge patent No. 726,391. In the United States District 
Court for the Western District of Pennsylvania, in the suit for in- 
fringing upon claim 8 of United States letters-patent No. 412,155, 
issued to Albert Anderson for improvements in trolleys for elec- 
tric railway service, a preliminary injunction was issued by Judge 
Acheson, on June 10, directed to George R. Metcalf, Benjamin J. 
Walker, Martin Steiner and the Erie Trolley-Wheel Company, en- 
joining and restraining them, and each of them from —_—ome 
as alleged in this suit. . 
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NEW INCORPORATIONS. 


EL PASO, TEX.—Pass City Electric Company. $8,000. Incor- 
porators: Frank Gates and George Harper. 
JOLIET, ILL.—Joliet Power Company. $5,000. Incorporators: 


Fred Bennitt, T. A. Mason and Cory E. Robinson. 


ERMA, N. J.—The Citizens’ Local Telephone Company. $10,600. 
Incorporators: Edward A. Wells, H. V. Sonets and Luther Ingersoll. 


ALBANY, N. Y.—Hydraulic and Electric Power Company, Pots- 
dam. $50,000. Directors: G. W. Sisson, R. L. Sisson and C. H. 
Sisson, Potsdam. 

CAMDEN, N. J.—Pleasantville Electric Company. $125,000. In- 
corporators: Frank C. Metter, Charles E. Machold, Augustus H. 
Riddell and Howard F. Morgan. 

NASHVILLE, TENN.—Big Buck Telephone Company, Greene 
County. $200. Incorporators: Cleveland Justice, Samuel Malone, 
George Neal, J. F. Brown and G. P. Weems. 


SPRINGFIELD, ILL.—Rockford & Interurban Long-Distance 
Telephone Company, of Rockford. $30,000. Incorporators: John 
H. Camlin, Edward W. Brown and T. M. Ellis. 


RICHMOND, VA.—Ballard Telephone Company, Incorporated, 
Ballard. $5,000. Officers: E. J. Hylton, president; J. E. Hylton, 
secretary, treasurer and general manager, both of Vesta. 


INDIANAPOLIS, IND.—Huntington, Upland & Matthews Trac- 
tion Company. $25,000. Directors: Orlando S. Stout, J. A. Shafer, 
D. L. Horner, O. W. Reed, H. R. Miles, C. F. Knowlton and A. Y. 
Stewart. 

COLUMBUS, OHIO—The Defiance, Wauseon, Adrian, Ann Arbor 
& Detroit Traction Company, of Wauseon. $70,000. Incorporators: 
W. W. Campbell, Charles E. Bennett, Jay H. Miller, M. P. Pinrod, 
K. V. Haymaker and F. J. Spencer. 


NASHVILLE, TENN.—Gallatin & Suburban Railway. For the 
purpose of constructing a line of railway from Gallatin to the 
Cumberland river. $50,000. Incorporators: C. H. Fidler, G. N. 
Guthrie, T. D. Holder, H. T. Lucus and J. D. G. Morton. 


ALBANY, N. Y.—All-Counties Gas, Electric Lighting, Power, 
Heating and Illuminating Company. To carry on operations, par- 
ticularly in the county of Kings. $10,000. Directors: Edwin R. W. 
Potter, of Flatbush, and Henry E. Gates and Alfred C. Cooper, of 
Brooklyn. 

POUGHKEEPSIE, N. Y.—Dover Local 
$400. Directors: Sanford Hoag, Pawling; Fred Coleman, Wing 
Station; Charles Hoag, Pawling; Charles Coleman, South Dover; 
John D. Coleman, Pawling; George Baker, South Dover; Myron 
Tabor, Dover Furnace, and Elihu Hoag, Dover. 


ALBANY, N. Y.—The Churchville Light and Heating Company; 
$5,000; inecorporators: William L. Ormrod, Rochester; Frank W. 
Potter, Hiram C. Davis and others, Churchville. Anderson Power 
Transmission Company; $15,000; incorporators: John P. Brooks, 
A. Warner Brooks, Charles S. Hoose, all of Albany. 


LITTLE ROCK, ARK.—White Sulphur Springs Railroad Com- 
pany. To build an electric line from Van Buren to a point in Craw- 
ford County, a distance of about fifteen miles. $150,000. Directors: 
Joseph Hansen, Frank W. Russell, Joseph A. Fullerton, John H. 
Van Brunt, John G. Parkinson, R. P. Allen, J. L. Rea, J. E. Powers, 
E. L. Matlock, R. Comstock and T. F. Wood. 


ALBANY, N. Y.—The Economy Light, Fuel and Power Com- 
pany, to operate in Lockport, Buffalo and other places in Erie and 
Niagara counties; $250,000; directors: Henry G. Eddy, of Chicago: 
B. F. Seadler, of New York, and Isaac H. Babcock, of Lockport. 
The Adirondack Power Company, of Queensbury, Warren County; 
to erect dams across the Hudson river and its tributaries in Sara- 
toga, Washington, Warren, Essex, Fulton and Hamilton counties, 
to develop electricity to supply throughout the state, for light, 
heat and power purposes and to establish a steam plant also for 
the purposes of generating electricity; $200,000; incorporators: 
George R. Finch and Jeremiah T. Finch, of Glens Falls, and George 
F. Underwood, of New York. The Racquette River Transportation 
Company; to’ furnish electricity in the Adirondacks and the Mo- 
hawk and Hudson River valleys; $50,000; directors: C. H. Van 


Telephone Company. 


Slyck, of New York; Lorenzo N. Rider, of Bath, and Leroy T. Brad- 
ford, of Broadalbin. 
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EDUCATIONAL. 


COMMENCEMENT OF THE POLYTECHNIC INSTITUTE oF 
BROOKLYN—The commencement exercises of the Polytechnic [nstj- 
tute of Brooklyn, N. Y., will be held in the Majestic Theatre on 
Wednesday evening, June 14, at 8.15. The address will be delivered 
by Frederick J. E. Woodbridge, LL. D., of Columbia University. 
His subject will be “Liberal Education.” , 


THOMAS S. CLARKSON MEMORIAL SCHOOL OF TCH. 
NOLOGY—The April issue of the Clarkson Bulletin, published by 
the Thomas S. Clarkson Memorial School of Technology, Potsdam, 
N. Y., contains descriptions of the courses in engineering and home 
economics offered at the school. The excellent equipments contained 
in the different laboratories are outlined, as well as an explana- 
tion of the several student organizations of a social and literary 
character. The third session of the summer school will begin July 
6, extending for six weeks. A course is offered in the care, opera. 
tion and construction of automobiles and boat engines, for which 
a number of standard cars have been provided. Courses are also 
offered in history and literature, languages, mathematics, home 
science and manual training. 


ENTRANCE EXAMINATIONS FOR THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY—The entrance examinations for 
the Massachusetts Institute of Technology will be held at the Rogers 
Building, Boston, Mass., Wednesday, Thursday, Friday and Satur- 
day, June 28 to July 1. A second series of examinations wili be 
held on September 19, 20 and 21. Applicants for advanced standing 
must pass the June or September examinations, and must present 
themselves for further advanced examinations in September. ‘The 
schedule of these examinations will be sent upon application. [Ex- 
aminations will also be held by the college entrance examination 
board at many points in the United States and in foreign coun- 
tries. Further information may be obtained from Thomas §S. Fiske, 
secretary, college entrance examination board, post office substa- 
tion 84, New York city. 


LECTURES AT THE STEVENS INSTITUTE OF TECHNOLOGY 
—Special lectures have been delivered to the senior class during 
May and June of the present year. The lecturers and subjects are 
as follows: John W. Lieb, Jr., M. E., “The Generation and Distribu- 
tion of Electricity in New York City”; Philip Torchio, “Principles 
Governing the Design of Systems for Electrical Distribution”; 
Dr. Louis Duncan, “The Development of the Electric Railway”; 
Charles E. Downton, “Shop Methods and the Apprenticeship Sys- 
tem of the Westinghouse Electric and Manufacturing Company”; 
C. J. H. Woodbury, “Telephone Line Engineering”; William R. 
Baird, M. E., L.L. B., “Patent Law”; William O. Ludlow, M. E., 
“Architectural Engineering’; George C. Hill, C. E., “Form and 
Surveying,” “Building and Cost Keeping”; Professor William 
H. Bristol, M. E., “Recording Instruments for Pressure, Tempera- 
ture and Electricity”; E. R. Douglas, M. E., “Motor Drive for 


~ Machine Tools.” 


PROGRAMME FOR COMMENCEMENT WEEK AT THE 
STEVENS INSTITUTE OF TECHNOLOGY—The programme for 
commencement week at the Stevens Institute of Technology, Ho- 
boken, N. J., is as follows: Sunday, June 18, 10.45 a. m., baccalaureate 
sermon by the Rev. J. Clayton Mitchell at the Trinity Protesiani 
Episcopal Church. Monday, June 19, 8 Pp. M., cremation of cal!- 
culus on the Institute campus. Tuesday, June 20, 4 p. M., Lacrosse 
game between alumni and Stevens varsity teams at the St. George 
cricket grounds; 7 Pp. M., reserved for alumni class-reunion bai- 
quets. Wednesday, June 21, 10.30 a. m., class day exercises of tile 
graduating class, Castle Point campus; 4 to 7 Pp. M., reception of 
President and Mrs. Humphreys to the trustees, faculty, alumni, 
graduating class and undergraduates at the Carnegie Laboratory 
of Engineering; 8 Pp. M., meeting of the Alumni Association in the 
Institute auditorium. Thursday, June 22, 10.30 a. m., thirty-third 
annual commencement in the Institute auditorium; 3 Pp. M., bas 
ball game between faculty and seniors at the St. George cricke: 
grounds; 8 p. m., farewell reception tendered by junior class 10 
the graduating class in the Carnegie Laboratory of Engineering. 
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PERSONAL MENTION. 


MR. C. H. EDWARDS has been appointed division superintend- 
ent for the Northwestern Telephone Exchange Company, with head- 


quarters at Fargo, N. D. 


MR. HOMER J. WHITE has resigned as chief electrical engi- 
neer of the Hoosick Falls Electric Company, and will take a similar 
position with the Keene, N. H., Gas and Electric Company. 


MR. GEORGE R. BLACK has resigned his position in the toll 
tariff department of the Southern Bell Telephone Company, to take 
a more responsible position in Oklahoma City, Okla., with the to.l 


department of the Pioneer Telephone Company. 


MR. BE. M. O’BRIEN has resigned as manager of the Des Moines 
(Iowa) exchange of the Iowa Telephone Company. Mr. O’Brien 
has been with the Iowa Telephone Company for the past nine 
years, beginning as manager of the company’s exchange at Iowa 
walls. For the past five years he has been in charge of the Des 
Moines exchange. 


MR. FRANK C. WRIGHT, former-y superintendent of the Edison 
company at Lebanon, Pa., has resigned to accept the position of 
-cnperal manager of the York & Windsor Electric Light Company 
and the Elizabethtown & Marietta Electric Light Company. These 
companies operate in eleven towns in York and Lancaster counties. 
Mr. Eli L. Nissly is president, and Mr. E. R. Heisey secretary and 
ireasurer of the companies. 


MR. GEORGE WESTINGHOUSE, of the Westinghouse E‘ectric 
and Manufacturing Company, Pittsburg, Pa., has agreed to serve 
as one of the three trustees to hold the majority stock of the Equita- 
ble Life Assurance Society recently acquired by Mr. Thomas F. Ryan 
and associates. The other members of this distinguished board are 
ihe Hon. Morgan J. O’Brien, chief justice of the Supreme Court 
of the State of New York, and the Hon. Grover Cleveland, ex- 
president of the United States. 


i 


MR. W. S. HEGER has been appointed assistant to the vice- 
president and general manager of the Allis-Chalmers Company. 
Mr. Heger was born in 1857 at Fort Simcoe, Washington Territory. 
He received his education both in this country and Europe, spend- 
ing seven years in Vienna, Austria. 


He received the degre2 of M.E. 
at Stevens Institute of Tech- 
nology in 1879. His business 
career began in the mechanical 
drafting room of the Edge- 
moor Iron Works, _ shortly 
before this company under- 
took the contract for the con- 
struction of the Brooklyn 
bridge. Mr. Heger was place 1 
in charge of putting this work 
through the drafting room, 
the shops, and the testing and 
inspection departments. In 
1885 Mr. Heger went into 
business on his own account 
as a contractor and electrical 
engineer, later becoming sales 
agent and constructor for the 
Edison company for isolate. 
lighting in the states of Dela- 

ware, Maryland, the Virginias and the Carolinas. In 1889 he was sent 

to San Francisco as district manager for the Pacific coast territory for 
the Edison company and the Edison United Manufacturing Company. 

He built up the organization there which exists to-day under 

the General Electric Company. In 1890, owing to the serious ill- 

ness of a daughter, Mr. Heger gave up all business. He resumed 

active work in 1892, accepting the position of general manager of 
the Wilmington City Railway Company, Wilmington, Del. He 
spent three years rebuilding and operating this road. Returning 
to the Pacific coast in 1895, Mr. Heger became district manager 
for the Westinghouse Electric and Manufacturing Company, wth 
headquarters in San Francisco. Mr. Heger’s work here was par- 
ticularly successful. He resigned his position with the Westing- 
hovse company in April. His headquarters will be at the generai 
Offices of the Allis-Chalmers Company, Milwaukee, Wis. 





MR. W. S. HEGER. 
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ELECTRICAL SECURITIES. 


The latter part of the week in the stock market was one of 
greater buoyancy than has been noticed for several months. There 
were a number of things to account for this. One was the radical 
move made to effect a settlement of the insurance scandal, which 
has been, to a large extent, a dominating factor in finance for 
some weeks. Another important consideration was the evidence 
pointing to at least a cessation of hostilities in the far east. What- 
ever may be the ultimate result of President Roosevelt’s note to 
the two warring powers, the very agreeable reception of this not2 
by both of these powers has done much to strengthen the market 
both at home and abroad. Crop prospects also have materially im- 
proved, the weather conditions having been more favorable, par- 
ticularly as regards.grains and cotton. The industrial situation 
reflects nothing but continued stability. Recent statements of rail- 
road earnings have been very favorable, and the increase in the 
dividend of the Interborough Rapid Transit Company has done 
much to stimulate interest in local tractions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 10 


New York: Closing. 
Brooklyn Rapid Transit:.............<e<es 6436 
CO ON oa 5 od 6h ss Se he eeweaws 187% 
CONIA ORI a vas Case vacuwseseenunws 173% 
Interborough Rapid Transit................ 204 
Kings County Milectric. .... 2.2... .ccccccees 200 
Manhattan Mlevated &. «<. esc kc cccaccccccoess 163% 
Metropolitan Street Railway............... 122% 
New York & New Jersey .Telephone....... 168 
Westinghouse Manufacturing Company...... 190 


A dividend of $2 per share will be paid on July 15 to stock- 
holders of the General Electric Company of record at the close of 
business hours on. Monday, June 19. The transfer books will no‘ 
be closed. : 

The gross earnings of Brooklyn Rapid Transit gained more than 
$110,000 in May. The gross earnings for Decoration Day were 
unprecedented in the history of the company, being above $71,000. 

The guaranteed quarterly dividend of 1% per cent on the capi- 
tal stock of the Manhattan Railway Company will be paid by the 
Interborough Rapid Transit Company, as trustee, on and after 
July 1, to stockholders of record at the closing of the transfer 
books on June 16. 

Directors of the Interborough Rapid Transit Company have 


‘declared a dividend of 2 per cent, placing the stock on an 8 per 


cent basis. This dividend is payable July 3 to holders of vot- 
ing trust certificates on June 12. 


Boston: Closing. 
American Telephone and Telegraph........ 140% 
Edison Electric Illuminating............... 245 


Massachusetts Hlectric...........2..cecccee 59 
New England Telephone................... 137 
Western Telephone and Telegraph preferred 98 


Philadelphia: Closing. 
Electric Company of America ...........:. 11% 
Eleetric Storage Battery common .......... 75 
Electric Storage Battery preferred ......... 75 
Pp GN EY | Oy Cd en 9144 
Philadelphia Rapid Transit ................ 27% 
United Gas Improvement ...............:. 9634 


Union Traction directors have declared a semi-annual dividend 
of $1 a share payable July 1 as registered June 9. 


Chicago: Closing. 
CCR BON 5 oa ooo e reac cencewacnan 134 
A ee a 158 
Metropolitan Elevated preferred............ 64% 
National Carbon common .................. 62% 
National Carbon preferred ................. 116 
Union Traction common .................-. 7% 
Union Traction MONT 6 de Sadecoctcusaues 33 


Chicago Telephone directors have declared the regular quar- 
terly dividend of 2% per cent, payable June. 30. Books close June 
26 and reopen July 1. The company’s net gain for May was 2,560 


‘telephones, making the total now in use 127,914. 
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INDUSTRIAL ITEMS. 











THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., has started a second addition to its factory. This addi- 
tion will be 40 by 100 feet, and will be devoted exclusively to cement- 
ing together the parts of multipart porcelain insulators. 


ROSSITER, MacGOVERN & COMPANY, INCORPORATED, 17 Bat- 
tery place, New York, has issued a list of machinery for sale by it. This 
includes generators, motors, lamps, transformers, storage batteries, 
gas and steam engines, air compressors, condensers and street 
railway equipment, including cars. 

THE MANUFACTURERS’ ADVERTISING BUREAU, 126 Liberty 
street, New York city, is distributing a bookiet entitled “Advertising 
for Profit,’ in which is described the work the company is now 
doing. Its method of doing business, together with the results 
accomplished, are given in detail, and a long list of clients is printed 
in the back of the book. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: McLain, Kan.; Oregon, 
Ill.; High Point, N. C.; Campsville, I1l.; Cowden, Ill.; Plainviile, 
N. Y.; Stanley, N. Y.; Mexico City, Mexico; Seattle, Wash.; Adrian, 
Mich.; Furley, Kan., and Ebling, Kan. 


DODGE & DAY, Philadelphia, Pa. in bulletin No. 175, 
publish a number of illustrations showing the results. of 
management work at the plant of the Jeanesville Iron Works, 
Hazelton, Luzerne County, Pa. Dodge & Day were the engineers 
for the rehabilitation of this plant, and make a specialty of under- 
taking commissions to increase the efficiency of existing properties. 


THE AMERICAN TOOL WORKS COMPANY, Cincinnati, Ohio, 
announces that it has appointed Mr. George M. Chandler, 7 North 
Illinois street, Indianapolis, Ind., selling agent for its line of 
lathes, planers, shapers, upright drills and radial drills. Mr. 
Chandler is a practical, as well as a business man, and will be 
prepared to answer enquiries in a thoroughly intelligent manner. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, 
Ohio, has issued a new specialty catalogue, No. 125. This cata- 
logue covers a group of devices for telephone construction work 
which are thoroughly practicable and reliable in operation. This 
catalogue will be mailed upon application. The company will also 
be pleased to send complete sets of estimate blanks, which are 
very convenient for figuring new work. 


THE TEA TRAY COMPANY, Newark, N. J., has issued a cata- 
logue of carbonic acid gas hand fire extinguishers. This extinguisher 
is included in the list of fire extinguishers under the standard of 
the National Board of Fire Underwriters and by the National Fire 
Protection Association, and approved for use. The extinguisher 
is made in several sizes. The company is also calling attention to 
its incandescent street fixtures, hoods, shades and reflectors in a 
100-page catalogue. 

THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
COMPANY has issued No. 39 of the Four-Track series. This is 
entitled “Map of the Underground Railway of New York,” and 
gives a large amount of information with regard to the subway, 
both as to the location of lines and stations and the time between 
different points. On the opposite side of the folder is a map of 
New York city from the Battery to One Hundred and Forty-first 
street. With this map is given an-alphabetical list of seventy- 
seven hotels, seventy-eight clubs and forty-nine theatres. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., distrib- 
uted an interesting bulletin, entitled “The Vital Subject Is Light- 
ing,” at the National Electric Light Association’s convention, at. 
Denver, on June 7. This distribution was contemporaneous with 
the bronco-busting exhibition given in honor of the delegates. 
The cover shows a bucking bronco making a desperate attempt to 
unseat his rider. The Denver office of the company extended a 
cordial greeting to the delegates, and offered the use of the office 
as a stopping place for the delegates and extended all the courtesies 
at its command. 

THE MOBILE ELECTRIC COMPANY, 30 Lawrence street, New- 
ark, N. J., in bulletin No. 1, describes the Mobile changeable signs. 
This is a type of sign which permits the wording to be changed 
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while the sign is in place. The sign is made in two types, A and 
B, respectively. Type A forms a letter fifteen inches high with 
five lamps in the vertical. The outside dimensions are fifteen ang 
three-quarters by nineteen and one-quarter by three inches thick, 
The type B sign forms a letter eighteen inches high with five lamps 
in the vertical. The outside dimensions are nineteen and seyep. 
eighths by twenty-three and five-eighths by three inches thick, 


THE CENTRAL ELECTRIC COMPANY, 207-211 East Jackson 
Boulevard, Chicago, Ill., is calling attention to the Candee patenteg 
potheads and cable terminals. This pothead is guarantee: water 
and moisture-proof, and prevents the destructive attacks of water 
and moisture upon paper cables. The conductors extending from 
one end of the pothead or plug are insulated with “Okonite.” ‘Those 
from the other end are cotton-covered. After the moisture has 
been thoroughly extracted, the conductors are sealed in « lead 
sleeve to protect them from dampness. The sleeve is subseatiently 
removed and used for making a permanent joint between the pot- 
head and the lead cover of the paper or fibre cables, 


THE HARTMAN CIRCUIT-BREAKER COMPANY, Marsfield, 
Ohio, is distributing bulletin No. 6, describing oil-switches and 
circuit-breakers. The switches are made in three types, desis:ated 
as A, B and C, respectively. The type A switch is desig»cd to 


rupture loads which, under emergency conditions, can not °xceed 
4,000 kilowatts, three-phase, at potentials not exceeding 4,609 
volts. The type B switch is designed for circuits where th: ulti- 
mate break capacity of the switch can not exceed 850 kils.-atts, 
three-phase, at potentials not exceeding 2,500 volts. The tyne C 


switch has a maximum capacity of 8,500 kilowatts, three-.::ase, 
at potentials not exceeding 22,000 volts. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, suffered the 
partial destruction of its plant by fire on May 24. The office, {inish- 
ing, machine and copper shops of the insulating building and pat- 
tern vault were not destroyed. The company announces tha’ its 
force is continuing work in the uninjured buildings, and that a 
large amount of work is being done in the temporary sheds wiiich 
have beén erected on the grounds. The moulders are kept busy in 
adjacent plants which have been loaned to the company. ‘The 
bond department will continue working in a neighboring factory, 
pending the completion of new permanent buildings which the com- 
pany will erect at once to replace those which were burned. The 
company is making every effort to avoid inconveniencing its cus- 
tomers, and states that it intends to break all records for quick 
recovery from the effects of fire: 


FRANK B. COOK, Chicago, Ill., the well-known manufac!irer 
of telephone apparatus, has recently received a patent upon a «oor- 
hanger. This door-hanger is of the type in which internally 
arranged hanger rolls travel upon a tubular track which is sup- 
ported by internally arranged brackets or supporting devices. The 
track is slotted longitudinally, and the supporting brackets »ro- 
ject through the longitudinal slot at any suitable or desired po nts 
along its length. The combination of a longitudinally slotted track 
with externally arranged rolls and internally arranged brackets sot 
only provides a suitable track, but also makes possible the em)!oy- 
ment of any suitable or desired number of brackets at any numer 
of points along the length of the track without varying the «on- 
struction of the track in any manner. It also permits the use of 
brackets of a uniform character. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, reports 
an unusually busy season. It has been necessary to operate the 
factory day and night. In addition to the present rush, a 200d 
lot of orders is booked for some time ahead. In the fan-moror 
department the output of regular lines has largely increased. In 
addition to the regular line there is a new type of Peerless os il- 
lating fan which is being well received by the trade. A spec.al 
high-voltage testing transformer of the well-known Peerless type 
has been furnished to the Jefferson Physical Laboratory of Harvard 
University, duplicating a transformer recently supplied to Jobus 
Hopkins University. The contracts on hand ensure weeks of stea iy 
operation in the Peerless motor department. New machinery is 
being added to take care of the growth of this branch of the bu‘i- 
ness. Among other large orders recently installed are the com- 


plete equipments, with individual motors, of the planing mills of 
the Warren Manufacturing Company and of the Western Reserve 
Lumber Company, both at Warren, Ohio. 














